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Hoxnayn Akanemun nayr CCCP 
1956. Tom 110, N 2 


MATEMATHKA 


HW. H. BOPOBHY 


O HEKOTOPbIX CJITY4YAAX CYUIECTBOBAHHA 
NEPHOAM4ECKHX PEWEHHM 


(ITpedcmasaeno axademuxom I]. C, Anexcaxd possi 9 IV 1956) 


B paOote paccmaTpuBaloTca GecKOHeUHbIe CHCTeMbI judbepeHiHaJbHbIX 
ypaBHeHH HeKOTOpOrO CrelMasbHOrO BHAa, [IA KOTOPbIX yCTaHaBJHBaeTCA 
cyllecTBOBaHHe MepHoywyeckHx pewieHHi. B ocHoBy JOKa3aTesbCTB TOI0%KeH 
BapHallMOHHbIif MeTO], BCeACTBHe Yero CyMleCTBOBaHHe MepvoyMyeckux pe- 
IN€HHH yCTaHaBJIMBaeTCH B WeJIOM H O€3 HEKOTOPbIX OOBIUHIX JOMYMeHHit oO 
rulay{KOCTH TpaBblxX uacTel. 

I. OcHOBHBIe ONpegenenua. Ilycth X (x,, %,...) —9eMeHT 
ruibOepTopa mpocrpauctsa 1; ®(X, v, w) —dyHKuHoHan, saqaHHbt B l, 
M 3aBHCAMIMH OT MapaMeTpoB VU, W, H3MeHAIOMIMXcA B OOmacTH | U0 | <1; 
|w| <1. Odo3Hauum uepes Sex 1X1 TonomorMueckoe mponsBeyeHHe 
3aMKHyToro Wapa /, payuyca R Ha KBagpaT jv| <1; |w| <1. Byyem ua- 
3bIBaTh D(X, V, W) HENpepbIBHLIM B HeKOTOpOH TouKe X,v,WESr xX 1x I, 
eCJIM H3 COOTHOMMeHHH 


annie alain On| 


cnenyeT lim ®(Xn, Un, Wn)n+o = D(X, v, w). DPyHkyHoHam ® GyyeT Hasbl- 
BAaTbCA HefpepbiIBHbIM Ha Spe X | X |, ECM OH HelpepbIBeH B KaxKJOM TOUKe 
Se xX1x 1. @Mynkunonan ®(X,v,w) B albHeHWeM Ha3sbIBaeTCA Hempe- 
pbIBHO Audpepenuupyembim Ha Se X 1 X 1, eCM B KarxKOH TOUKe Sr X 1 X | 
cyllectByeT grad;,® (mpousBoqHaa WDpewe B ly), MpH4eM BbINOWIHeHbI yCu0- 
Bua: a) grad, ® umeer Hua SeX1%X1~ HeMmpepbiBHble cocTaB.AroHe; 
6) |®(X + A, sint, cost) —®(X, sint, cost)|<(H- grad; ®);, + @(X, H, ft), 
rye |o|<k(t)|| Ali, u k(t) >0 cymmupyema ua (0, 2m). [pa stom MoxKHO 
27 


==), lim Wn,, oo = W (1) 


N+ 0O 


CUHTAaTb \\ (t) dt He 3aBpucamumM oT X,H, ecun X u X+HESe. B cay- 


0 , 
yae, eCJIM @ 3aBHCHT TOJIbKO OT as U WJM TOJIBKO OT Ks BCce NPpHBeJeHHBIe 


BbILUIe MOHATHA OMpeesAIOTCA aHaJIOPMUHO. 
Il. Teopema 1. ITycmo 3adan Ha Sx X 1 X | hynKkyuoHaa D(X, v, w)*, 


YOOBNAEMEOPAIOLULL CNEOYIOLUM YCAOBUAM: 
1) ®(X, v, w) NenpepoleeH u NenpepoleHo Oudpepenyupyem Ha M000M 


Ee ie el ee 0; 
2) O(X, v, w) —4vemnold PynKYyUoHAaA no Kancd0omy nepemenHomy X, V, W. 


co 
ean oD y 
3) > 4i dy, <0, w3naK moocdecmeenHoeo no ecemv, Ww, |UV| <1, |w| <1, 
L 


| 
paeexcmea umeem mecino MOAbKO Nptt x == 0; . 
B amom cayuae OeckoHetHaa cucmema ypaeHeHuu 


2 X = grad, ®(X, sint, cost) (2) 


* T. e. pyukunonan ® 3azan ua mo6oro X Elz u AA mo6prx | v[<w1; jw][<t. 
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an QTC on a j 

umeem Ha ‘Kaxdoli cpepe \ >) xj dt =e? ne meHee cuemnoeo uUucAa 2n-nepuo- 
0 i=0 

Ouueckux pewenutl, Komopblm coomeemcmeyiom pasauuneie \» >0 u_psxd 

Pypve Komopwlx codeprcum moaeKo cunycol. I]pu amom umeemcA nocaedoea- 


meaonocmb 2 >0 makux, amo lim ees, 
’  B xauecrpe mpHMepa paccCMOTpuM ypaBHeHHe 
2x + (1 + gcos 2t) x? =0. (3) 


Snecb © = —3/,(1 + qcos2t) x*, mM Bce ycOoBHa Teopembl 1 OyAyT BbI- 
nomHeHbl, ecw |g|<1. B 9sTom cayyae ua suoOoro Hanepeg 3aqaHHOrO 


0? >0O cymlecrByeT He MeHee C¥eTHOrO YMCA 3HAYeHHA Mapametpa Mi, pH 
KOTOpbIX ypaBHeHHe (3) OyyeT HMeTb 2x-nepHoMyuecKHe pellleHuA, yOBJe- 
2Tt 


TBOPAIOMNLHe YCJIOBHIO \ x2dt = 92. 


0 
IIpuBeyem TIPHMep CHCTeMbI C Oe€CKOHEYHbIM YHCJIOM HeH3BeCTHBIX: 


oo 
. sin (2i—1) ¢ sin (2k —1) ¢ 
Me = — SS De (4) 
k=1 
11x Precihelp 
Snech =O = — 115 Xx — H BCe yCJIOBHA TeopeMbI | BbI- 
kR=1 


nowiHeHbl. Cuctema 4 uMeeT B CHsIy TeopembI | He MeHee cueTHOrO 4MCIa 


2n-TlepHOMHYECKHX pelleHHH,  COOTBETCTBYIOWIMX Ppa3JIMYHbIM 3HaYeHHAM 
2m foo) 


hi > 0, yaoBuleTBopsIOMUx yCJIOBHIO \ > dt = 0”, rye p— mo060e movo- 


o =1 
PKHTeCJIBHOe UGHCJIO. IIpu 3TOM CYITECTBYeT NMOCJICTOBATeJIbBHOCTb pelenni, ANA 


KoTOpEX lim), |poe. = "0s 
Teopema 2. /Iycmb 3adaH na So X11 dyxkyuonan D euda 


oe xD wt + Ui Xiesin (cos 2: 
i= 


20e pix d<1,aUS0 ydoenremeopnem ycaoeunm 1) u 2) meopemo 1. 
ITycme, Oanee, 2x-nepuoduseckan eexmop-qynKyuan F (t) umeem cocmaeasio- 
wmue fi, EL,(0, 27), npusrem 

2 an 
NO\ fy dt <0o; \ ficos mt dt = 0; i = L0G es 0Ol mn =O ea comma 
1 


8 
a 


I 
oO 


0 


B amom caywae ypaenenue 
X = grad; ® + F (t) (6) 
umeem oO menowell mepe OONO In-nepucdu4ecKoe pewleHUe, AeoCaIWee BHYMpU 


cqbe pol 


2 00 Tels Ce 
ee 3 
\ >) #=a=m\ > fat 
0 i=1 0 i=1 
u ps0 Pypbe amoeo pewleHuA COodepoKumM MOAbKO CUHYCOL. 
2 
Tlonoxum O = — oo + U (x), rye U (x) — HenpepbiBno pudpepenunpye- 
Mad UeTHaH HeOTPHaTeJbHaA PyHKUMA WIA —oo<(x< oo, u<l. B co- 
OTBETCTBHH C Teopemoh 2 MOXKHO yTBepxXaTb, YTO ypaBHeHHe 
x + px —U’ (x) = Asint, (7) 
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rye A —nponsBombHaa MOcTOMHHas, HMeeT 110 MeHBIIelt Mepe O4HO 2x-nepyo- 
Auyeckoe pewenHe. Ecru nosoxutTa U (x) =p(cosx + = — 1) 7 O-<. 10 
NOJYYHM ypaBHeHve, H3y4yaBuieeca Tameunen (7). ie 

Teopema 3. Iycme na Sox 1X1 sadan gynkuyuonaa @®(X, t) euda 


t co 2 i 
®(X, t) = >) H+ +(x, sint, cost), (8) 


i=1 


20e wi>8>0, aUS0 ydosnemsopaem ycaoguin 1) meopemo 1. ITycme, 
Oanee, F (t)— 2n-nepuodureckaa eexmop-@ynkyua, ydoeaemeopsiowaa nep- 
eomy U3 ycaoeull (5) meopemol 2. B amom cayuae cucmema 


X = grad;,® + F(t) (9) 


umeem no MeHoluet mepe OOHO 2n-nepuoduueckoe peiuenue. 

TIpumeuaunue. B Teopemax 2 nu 3 pemleHvem Ha3bIBaeTCA BeKTOp- 
pyHKuua X(f), yOBJeTBOpAIOMaA COOTBETCTBYIONeMy YypaBHeHHIO TOUT 
BCIONY. 

Teopema 4. [ycmp xa SoX1X 1 3adan dynkyuonan © u 3adana 
eexmop-mynkyun F(t), yooeremeopsroiue ycaoeuum meopemot 2 uau ycao- 
eum meopemo 3. B amom cayuae, u3smeHAA onpedeneHHolm OOpa3s0m HeKomo- 
poe uucao Koadpuyuenmoe pada Pypoe eexkmop-q~ynKyuu F(t), moo#cno npu- 
Oamb makomy oe “UuCcAY cOoomeemcmeyrolUx KoaIdduuueHmoe pAda Pypoe 
pewenua X(t) awb6ele Haneped 3adannole 3HaueHUA. 

III. IIpH cdaxruyeckom nocrpoeHHH NepvoyMyecKHxX pelieHHH B paccMoT- 
PeCHHbIX BbIle CyYaAX MOXKHO HCHOJIb3OBaTb IpAMble MeTOsb! (MeTOA ByOuo- 
Ba—TamnepkuHa usH MeTo, Putila), OTbICKHBaA MpHOJIM2xKeHHOe pellleHve 
B Buje 


M_ YS aim 
L , . 
Cag Sa ey Oe ? L< Dp; 
m=1 V2; 
x?) — 0 ; 
x; =0, i>p 


B yCJIOBHAX TeCOPeMBl 2 HW OTbICKHBaA npHOM2KeHHOe pelleHve B BHIe. 


ig (p) (p) 

ie) > ain SURES eae 
m=0 Vim She 

x?) — 0, i>p 


B YCJIOBHAX TeOpeMBI 3. 
Ilpu 9ToM B yCJOBHAX TeopeMbl 2 Oy/yT HMeTb MeCTO CuJlejytoline (pakTbl: 
: (p) 
CHCTeMa TPaHCIeHJCHTHBIX ypaBHeHHH [JIA ONpefeeHUA Ajm MWoNyckaeT MpH 
JIOOOM p TIO MeHbIUeH Mepe OHO JICHCTBHTeJIbHOe pelueHve. CoBoKyNHOCTb 
(p! “ “ 
a?) coylepxKHT CHJIbHO KoMMakTHOe B /,; MHO2KeCTBO ave). Kaxxypili CH bHbIit 
MpefedI Aim ZTOrO MHOxxecTBa B /, MoporxRaeT NOCPeACTBOM COOTHOLIeHHH 


oO 
x= > = sin mt 
m=1 
peleHve cucrembl (6). 
AnanorvuHbie (bakTbI HMeIOT M€CTO H B yCJIOBHAX TeopeMbl J. 
B cayyae ypaBHeHHii COOCTBeHHBIX KOJIeOaHHM HJIM MapaMeTpHyecKoro 
BosOyKeHua (Teopema 1) OyqeT HMeTb MECTO CJe/yIOUHe (bakTbl: eCJIH MpH- 
OJMXKCHHOe PellleHHe OTbICKHBaeTCA IPH NOMOMH MeTO/a By6xosa — Tasiep- 
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KHHa HH Puta B BHAe 


P 
(p) ' 
xi?) — >) Sim sinint, i<p; sa? 20 secs 
m 
m=1 


TO CHCTeMa TPaHCIeHJ€HTHbIX YypaBHeHHit JIA a’) jonycKkaeT TIpH J1060M p 
Ra 2 


es (p)2 ; 
MO M€HbINIeH Mepe OHO PelleHHe, wermaiyee Ha ccbepe >, 2S ain = Pa p? — 
i= 7i—tT 


mo60e MOsO*KUTeMbHOe IHCIO. CopokyMHOCTb a\”) cojep2kHT CHJIbHO KOMMaKT- 
Hoe B /, mHoxectso a\?,), Kaxxgbili CHMbHbI Mpefed A;m ZTOTO MHOXKECTBA B 
[, MopoxjaeT MOCpeACTBOM COOTHOWeHHH 


foo) 
Gim . 
x, = — sin mt 
peuleHHe cucTemp! (2). 

IV. IIpu yoka3aTebcTBe BCeX yKa3aHHbIX B padoTe (baKTOB COOTBETCTBy- 
1OULMe ypaBHeHHA MocpeycTBom metoya B. IT. Panepkuna cBoquJucb K HeKO- 
TOPbIM OMepaTOPHbIM ypaBHeHHAM, PelWeHHe KOTOPbIX MOJyUYHJIOCb Ha OCHOBE 
pe3yJIbTaTOB, JiaHHbIX B (1—°). SamerHM B 3aKJIOVeHHe, UTO B TeOpeMax 
1,2,3 u 4 moryT ObiTb ocaOJIeHbI YyCJIOBHA, XApakTepM3ylOlve 3aBHCHMOCTb 
®(X, sint, cost) oT BpeMeHH. , 


Poctrosckuli-na-Jlony rocyapcTBeHHbId YHHBepCuTeT Tlocrynuso 
um. B. M. Mosoropa 7 II 1956 


WHMTHPOBAHHAH JIHTEPATYPA 


1M.A.Kpacuoceabcexui, JAH, 88, Ne 6 (1953). 29.C. Wutraanagse, 
Matem. cOopu., 29 (71), Ne 1 (1951). *%B.WU.Co6oaes, JAH, 81, Ne 8 (1941). 4 JIA. 
Jltoctepukh kK, H3s. AH CCCP, cep. matem., No 3, 257 (1939). §& M.A. Kpacuoceab- 
ckKuH, Yen. Matem. Hayk, 9, 3 (61), 57 (1955). ® M.M. Batuo6epr, WAH, 75, No 5 
(1950). *G. Hamel, Math. Ann., 86, 1 ((1922). 
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FTorsaye Akagemun nayr CCCP 
1956. Tom 110, Ne 2 


MATEMATHKA 
B. H. 3YBOB 


HCCJIEMOBAHHE OKPECTHOCTH NMOJIOKEHHA PABHOBECHSA 
CHCTEMbI JHM®HEPEHUWMAJIbHbIX YPABHEHHM 


(II pedcmaszexo akademuxom B. H. Cmupnosum 19 IV 1956) 


TlocrapuM cyefyrouryio saqauy. Paccmorpum cuctemy judbepenuvaab- 
HbIX ypaBHeHHl 


ax, =e Ga) 
Fe Paes eh (1) 
m=v 
(m 
®ynxunn X{” — oguopogupie popmbl cTeneHH m BeNHUHH X,, Xo... 5 Xn C 
BeICCTBCHHbIMH KOapipHHeHTaMu, pH 3TOM Kosburuents: dopm X”, 
s=1,...,, MOcTosHHbIe, a KoaddcHIHeHTHI Bate hi Sain SSA es 


or paHHueHHbIe @yHkuwH ¢, s3ajaHHpe upH ¢t>O HH HenpepbiBHbie mpH 
té[0, + co]. Lanee Oyyem npeynomaraTb, 4YTO pAbI, CTOAUMe B MpaBblx 


yacTaX CHcTeMbI (1), CXOQATCA MpH JOCTATOUHO MaJbIX |X,|,...,|Xn] HUpH 
c\). 
A. M. JIsnyHop(*?) gam npH w= 1 Heo6xoqHMoe H OCcTaTOUHOe ycuOBHe 


AaCHMNTOTHYeCKOH YCTOHYMBOCTH HyJieBoro pelieHHA cucTembi (1) BHe 3aBHCH- 
MocTH oT BbIGopa opm X$”, m>1. 

Llemb HacTosmlel paOoTbl COCTOHT B TOM, 4TOOHI JaTb HeEOOXoHMMOe HU O- 
CTaTOUHOe YyCJIOBHe AaCHMMTOTHYeCKOH yCTOHUYMBOCTH HyJIeBoro pellieHHA CH- 
cremb! (1) npHhH w=2k+1, k>O—naTypambHoe 4CIO, BHe 3aBHCHMOCTH 
oT BbIGopa opm XY”, m>2k+ 1. 

JjayMM KaveCTBeHHYyIO XapaKTepHCTHKY OKPeCTHOCTH aCHMMTOTHYeCCKH yC- 
TOMUYMBOrO MOJIO%KeHHA PaBHOBecuA. PaccmoTpuM cucremy jMdPepenuMaJIbHbIx 


ypaBHeHHit 

dx 

Fem Est - +1 Xn) SH l,... 50. (2) 
Byjlem lpeqiosaraTb, YTO Wpapble YacTH CHcTeMbI (2) BelleCTBeCHHbI, 3a,aHbl 


mpH —wo<xj< +m, t=1,...,, WH YyOBMeTBOPAIOT YCJIOBUAM Cylle- 
CTBOBAHHA HW @MHCTBCHHOCTH peuleHHaA: 


0 0 
Lo ELS Ais ee Ps 
0 0 0 
a0, fin oe kn) = Nepe Sole geo pall 
0 ra 
IIpH sHOObIX KOHEYHBIX BeIMGHHAX Xs5,S =1,..., 2. Iyctb fs (0,... ,0) = 9, 


See 
Teopema 1. Jaa mozo umo6ot Hynesoe pewenue cucmembl (2) Golao 


acumnmomuuecku ycmotiuueoim no JIanyHoey, Heobxodumo u OocmamouHKo 
eoinoaHenue caedyroiuux ycaoguii: 1) cywwecmeyem no Kpatinet mepe odna 
O*-Kpuean cucmemot (2); 2) He cyuecmeyem O'-Kpueou cucmemol (2); 3) cy- 
n 
Q Bh ee v 
wmecmeyem oKpecmHocmeo > Xi<h?, He Ccodepoaiwan Yenwlx mpaeKmopuu Ccu- 
i=1 


cememol (2). 
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3ameuaune 1. Ecuu n<3, To ycnoBue 3) CTaHOBHTCA JIMUIHHM, eCJIM 
HyJIeBpoe pellieHHe H30JIMpoBaHo. 

3ameuaune 2. Jina Toro 4TOObI HyJeBoe pelieHve cHcTeMbI (2) ObIJIO 
ACHMIITOTHYeCKH YCTOHUHBbIM B WeJIOM, HeOOXOAHMO H fOCTAaTOUHO, YUTOOBI: 
1) ObiiM BbInOWHeHBI ycnoBua 1)—3) Teopempr 1; 2) He CyllecTBoBaJIo 
OKPeCTHOCTH Oe€CKOHEYHO yJavIeHHOM TOUKH, COfepxKalleH WeNble TpaeKkTOpHH 
cuctembl (2). 

Tlaqum mpeycrapuienve O-KpuBbrx. Uepes a Oyqem O003Ha¥aTb BeJHUMHY, 
KOTOpOH Jlalee OyjleM MpHAaBaTb 3HayeHHA | unu—1. PaccmoTpyM cucTemy 


as ater aX = sel n (3) 
dps Ss S 93 ag ba 1 28 e 


IIpeqmouoxuM, YTO CyWecTByeT pelieHHe CHCTeMBI (3) 


K=O) Silt <p 12; (4) 
mpH 9¢€(— oo, + oo), H OOpasyem cHCTeMy JIMHeHHbIX ypaBHeHHit 
dx = 
Fe = De psilt, S=l,...50, (5) 
i=1 
rye 
ox) 
Psi (¢) =a Osi + a ee 
X=, (9,2) 
Xp=Xp (9.0) 
Yepes Ay, Ag, ... , An OOO3HAUHM XapaKTepHCTHYHbIe YHCa CHcTembI (5). ITo- 


JOKUM Z = 2,(1 + 2katze*) 1?" 1?" 2 pemecrBeHHad nocrosHHad (k = 
=, (4— 1). 

Teopema 2, Ecau: 1) dynxyuu (4) oepanuvenot npu o—->-+ oo; 
2) cpedu eenuuuH )y,...,4n Uumeemca L noaorzcumeroHolx: hi >0 npu 
ix<l; 3) cucmema (5) npaeuaoHan, mo cucmema (1) umeem Oea cemeti- 
cmea O-Kpueolx, Kastd0e us KOMOpbLIX 3agucum om IL npousé60AbHbIX nocmo- 
AHHOLX U Npedcmasumo 6 qopme ps006 


xi (t) = 2(— 1)ix,(—Inz, a) + 


l 
m+ >, mjd; 
=r 


Je I, My 00,1 
OG CC mC ee 


eS ie 


m+m+.. +my D1 


j=1,2; s=1,...,20, (6) 


(Che , ‘Lsserd 
cxodnuuxca npu |Ci|<Co, |2|<2,. PynKyuu Ke yee (t) makoe, 


(js My Myy.005 MY] FP 
umo Ks (t) z2*—0 npu at+>+ oo, «>0—s6an nocmosHnaa. 
Sameuanne 1, BniOopom BemHuMHbl 2) MOXKHO JOOHTECA TOrO, YTOOHI 
pag! (6) cxoquauch mpu O<at< +o. 
S3ameuanne 2. Ecan xosdcpuunentn cbopm Xx!” pH m>w. mocto- 


AHHbIe H PyHKWHA (4) Nepwog_uyeckHe OHOrO NepHoya wo >O0, To dyHKuHH 
j, Mm, My...) 


( 
KG \ UpeycTaBuMbl B (opme 
(j,m \m1) ad (s, 7 
I, 17y +009] = S, J, M, Myyg...,My7;) 7 
Ks =>), " (In z)r, jc a2: ah te ek 
r=0 
(S, f, M1, tMy,..0,1]1) 
rye dyHKunn O, NlepHoAuyeckve OTHOCHTeIbHO z; M —enoe 
HEOTPHUaTeJIbHOe YHCIO, 3aBHCAMCe OT M, M,, Mg,..., mM. 
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3ameuaunue 3. Ecm bynkumu (4) nocrosuupie, »x5(9, a) = x, To 
(S, jf, M™, My...) 


AD: — NOCTOAHHBI€ BeJIMYHHbI, a MHTerpavibHble EbupHe cemeli- 
‘cTBa (6) BXOAAT B HavaO KOOpAUHaT, Kacasch myya x5 = (— 1)/ex o> 0 — 
BeWIeCTBEHHbIM Mapamertp. 

Teopema 38. ITycm) n=2. Ecau cucmema ypaenenuii x; + X‘ =0, 
t=1,2, umeem Hempueuanonoe sewecmeeHHoe pewenue, mo OAA moco, 
“umo60o1 HY NeGoe petuenue cucmemel ae ee acumnmomuuvecku ycmotiuuéeolm 
He 3a6ucuMmocmU om Bo160pa “opm X, m> pu, Heobxodumo u Oocmamouno 


6olNOAHEHUe ycaoeuu: 1) cucmema x; = X$), i=1, 2, ne umeem eetuecmeeH- 
HbLxX re OMAUYLHOIX OM X,=X,=0; 2) Hyneboe peweHue X, =X, =O0 
cucmemoel (1) u30aupoéeano. 

SameuauHnue. Teopemy 3 serKxo WOKasaTb, CCIM yYeCTb, 4YTO MpH orpa- 
HHYeHHOCTH *yHKWM (4) cCyuecTByeT MO KpaliHeil Mepe ojHa MOMO*KUTeb- 
Had BeJIMUHHAa CpegH Aj, ...., An. 

Tlepetiyem Kk peliieHuio NocTaBeHHOH 3aqauH B OOIeM cury4ae. 


Y paBHeHue 
n 
= i) 
Reeth aes sail eee -, Xn) (1+ 0), (7) 
ee 
rye ~(x,,..., %,) — aHaHTHYeCKaN, OMpeeeHHO-OTpulaTebHaA (:pyHKIAA, 
n 
St 2 , 
HalpHMep ) = — » Xj, HMeeT eMHCTBCHHOe HeENpepbIBHO AUudPPpepeHunpyemoe 


i=1 
peleHHe, ompeyeseHHoe ycuopuem v (0) = 0(?). 

Teopema 4. 1a moeo umo6bel Hyneeoe pewenue cucmemot (1) Ootao 
acumnmomuuecku ycmotiuuecim npu arobom eoibope dynxyui XS”, m>p, 
HeoOxodumo u Oocmamo4Ho, umobel: |) obrzacme V > — 1 6olaa oepaxuiena; 
2) Hyzegoe pewenue X,=... = Xp = Ocucmemoi (1) us0nupoeano. 

SameuaHie. PesybTaTbl, OJyYeHHble 3feCb, NOSBOJIAIOT CYLe€CTBeHHO - 
MIPOJBHHYTbCA Blepe B H3yYCHHH COMHHTEJIbHbIX (+) CulyuaeB. 
yy 


JleHuuHrpayckHi rocyJapcTBeHHbld YHHBepCHTeT Tlocrynuao 
uM. A. A. )KmaHosa 12 IV 1956 


UUMTHUPOBAHHAA JIMTEPATYPA 


1AM. Jlianyuos, O6mas 3agqaua 06 ycronunsocTn mByxKenua, 1950. * B. HW. 3y - 
‘60 B, IIpuknagy. matem. u mex., 19, B. 2 (1955). 
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Jlokaaym Akagemuu nayrk CCCP 
1956. Tom 110, Ni 2 


MATEMATHKA 


B. B. JIMACKHA 


O NOJIHOTE CHCTEMbI COBCTBEHHbIX HW MPHCOEAMHEHHBIX 
®YHKUUM HECAMOCONPS KEHHOrO 
JMU®SEPEHIMAJIbHOrO OMEPATOPA 


(IIpedcmasazeno axademuxom M. B. Keadotwex 20 IV 1£56) 


B nacrosmeli pa6ote paccmMarpuBaeTca BOmpoc O MOJHOTe CHCTeMbI CcoO- 
CTBCHHbIX HM MpHCoeMHeHHbIX (pyHKIUHi HecaMoconpsAxeHHOrO Wudmepeniy- 
aJIbHoro onepaTopa 


Ly=—y" + p(x)y (1) 


€ KOMIJIeKCHOH (yHkKmHel p(x), KOTOpbHIH JeHCTByeT B THJbOepTOBOM TIpo- 
cTpaHctBe &, (pyHKUMit C HHTeErpHPyeMbIM KBajlpaTOM Ha BelCCTBEHHOH OCH 
+00 

\ ly) dx <coo. IIpH srom mpeqnomaraetca, uTo dbyHkKuHaA p(x) mpey- 


—oo 


CTaBMMa B Bue 


p(x) =4 (x) +r (x), (2) 
rye g(x) —Takas BellecTBeHHan (pyHKIMA, TO 
lig (4) =e co. (3) 
[ix | +> co 


a r(x)— HekoTopas KoMMJeKcHasd (PyHKUMA, MOMyJb KOTOpOM ecu Hu pacrer, 
TO BO BCAKOM CJlyuae MejleHHee, vem g(x). PyHKUHH q(x) u r(x) Mpegno- 
JiaratoTcH OrpaHHYeHHbIMH WM CYMMMPyeMbIMH B JIOOOM KOHCYHOM HMHTepBase 
BeWLECTBEHHOH OCH. 

Kak u3pecTHo, qudpepenuvabHbllt onepatop 


Ay=—y"+q(x)y (4) 


Coynkunent q (x), yoBMeTBOpsiouleH ycoButo (3), ABAeTCH CAaMOCOMps2KeHHBIM 
BL, MW OONAaeT MHCKpeTHEIM CHekTpom. Onpefenenupiii dopmyvioli (1) onepaTtop 
L MoxwkeT ObITh paccMOTpeH Kak Pe3yAbTaT BOSMYLIeHHA CamMoconpsxeHHOrO 
onepaTopa A HecamoconpsXKeHHbIM OepaTopoM + (oNepaTopoM yMHOMKeHHA Ha 
KOMIIeKCHYy!0 byHkunio Fr (x)). CoOcTBeHHO roBOpA, BONpoc, paccmaTpuBaembiii 
B aHHOl paOoTe, MOxeT ObiITb ChopMysMpOBaH Tak: KaKHM YCOBHAM ceqyer 
NOAYHHHTb CyHKuUHH g(x) u r(x), YTOObI MOCIe BOSMYMeHHA CHeKTp ocTaBavIcA 
AMCKPCTHBIM HM COXpaHHJlach TMosHoTa. OTMeTHM, YTO aHaslOrMuHbie BOMpOcnl 
ye pacCMaTpHBaIMCb B CTaTbAX (1,2). 

B wacTosiieli paoore nam yqasocb NocpesCTBOM TIpHBIeGeHHA K STOH Bajaue 
teopemp! M. B. Kespnua (°) ycunuTb pesybTatel, NOYYeHHBIe B YMOMAHYTbIX 
paOoTax, B IByX HanpaBJIeHHAX: BO-TepBbIX, Mbl He Mpesmosaraem, uTo paccTos- 
HHA M@Ky MOCe{OBaTeJIbHbIMH COOCTBEHHBIMM 3HAYeHHAMH OMepaTopa A cTpe- 
MATCH K O€CKOHEYHOCTH, OHH MOFYT OCTAaBaTbCA OrpaHHueHHbiMu u axe cTpe- 
MUTbCH K HYJHO (9TO MO3BONAeT OCMAGHTh TpeOoBaHUA Ha pocT g (x)); BO-BTOpbIx, 
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B STHX MPeANOMOKEHHAX MbI HE Tpe6yem, YTOObI NpH |x| => co dynKunsA F(x) 
OCTaBalaCb OFpaHHueHHol. 
1. Cchopmysupyem ocHoBnol pesyabtTaT HacTosmeli padortni. 


Teopema. /Tycme dyxxuyus g(x) npu HeKomopom « > 0 yoOosr»emsbopnem 
YCAOBUI0 


settle ue Se Ot. (5) 


To2da 028 NoAHOMeL 6B Npocmpancmee Ly CucmeMbl COOCMBEHHLIX U NpUcoedUHeH- 
HolLX SEYNK YUM YPABHeHUA 


—y" + (9 (x) + r(x) y = dy 


Oocmamo4uHo, umo6bol 


Wie ee 6 


frist. a) (6) 


HameruM jOKa3aTesbcTBo Teopembl. Bpeyem jBa BCIOY IVJIOTHBIX B 
JIMHeEHHBIX MHOrooOpasna dyHKuHi: 1) /’—muHoxectBO dyHKUHi y u3 Lo, 
HCyesalolwHX BHE KOHEYHOrO HHTepBasla (PHUHUTHBIX (PYHKIWWH) HW TakHX, YTO 
Ay€@,; 2) l” —MuoxectTBo (byHKuHi z = A’ey, rye A’? — nono%KUTeMbHO- 
ONpejevIeHHbI KOpeHb* “3 A. 

Jloka3aTesIbCTBO TEOPEMBI MbI Pa3OObeM Ha HECKOJIbKO JICMM. 


JIemma 1. Onepamop Yr A enoane HenpepoieeH, a  onepamop 


A: Vr samoiKaemca c aunetiHoeo mHoeoo6pasua Guxumaelx qyrnKyuti do 
6NOAHE Henpepolenoeo. 
JLoka3saTeabcTBo. PaccmorpHM mMHOoxecTBo dbyHKuui f € €, Takux, 
uTo |f]<1. Tlyctp A= Af. Torgaf =A’+A ul f P= (APA, Aeh)=(AA, A). 
+00 


Ho serko noKa3aTb, utTo (AA, h) = \ ([ A’ (x) |? + q(x) | A(x) P) dx, B  cHuay 


yero ycnosue | {|< 1 Bmeyer 3a coOoii HepaBencTsBa: 


Gnce ; 
\ [A (x) Pde <1, 7. ) 
| q(x) | A(x) Pdx <1. (8) 


126) 


Jaa qokazatesbcrBa ro/HOi HempeppiBnoctH onepatopa VY rA~"! noKaxKeM, 
yTo MHOxecTBO {\/ rh}, rye A= Af u | f|<1, kommaxrno. Sayaqumcs 


HEKOTOPbIM ¢ >QO WH MOCTPOHM JIA JaHHOrO MHOKeCTBa {V rh} Koneunyio 
e-ceTb. BriGepem cneppa NV HacToubKo OoubuNM (cp. (4)), YTOObI IA BCeXx 
|x| > 
In (x) << = 9 (). (9) 
Torga ya Beex h=A-f u |\f|| <1 Becnay Hepazencrs (8) u (9) Oyyem 
HMeTb ‘ 
| IVr@Piawrar<s \ a@lA@Pde<z. (10) 
|x] >N |x| >N 


[locae sToro oOpaTumca K kKoHeYHOMy uHTepBaly (— WN, -+ N). CemelicTBo 
(byHKuHH A(x) Ha 9TOM KOHEYHOM HHTepBaJe BBUAy YCJIOBHH (7) uw (8) sB- 


JIH€TCA KOMIIAKTHbIM; B CHJIY OrpaHHYeHHOCTH V r(x) gaa |x|<.N 2rnM xe 


* Mp npeznomaraem, uTo g(x) 1, 9Toro Bcerja MOXKHO LOOUTHCH TIpHOaBJeHHeM KOH- 
crauTpl. [pH 3Tom ycoBuu onepatop A sBAeTCA NowOKHTebHO-oNpesedenHEIM. T0T- 


a a2 
Hoctb 1” B #9 oGecneuHBaeTCA TCM, UTO HYIb He ABIATCH TOUKOH cneKTpa A”. 
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cBolicTBoM Oyler OOaaTh H CeMeHCTBO Vr. Tlocrpoup Ha .3TOM uHTep- 
Basie ¢/2-ceTb JX STOrO CeMelicTBa HV NpOAOJOKHB Kaxkyto PyHKUHlo, CeTH, 
HyJIeM Ha BCIO OCb, NosyyuM B cHay (10) Hy2xKHy10 ¢-ceTb, Takum oOpasoM, 


oneparop. Yr A- Bowe HenpeppiBeH. SIcHO TakxKe, YTO H OnepaTop 


V r Ab BnomHe wempepbiseH, SameruB Tellepb, 4YTO OMepaTop A-hY rcoB- 
llayaeT Ha (WHHTHBIX (yHKUHAX C BMOJHeE HeMpPepbIBHbIM OllepaTOpOM 


(V r Am)*, nerKo 3akmI0UNTb, UTO 3aMbIKAaHHe oOllepaTopa A-hY r ect. 
BUOJIHe HelpepbIBHbIi Onepatop. JlemMa joKa3aHa. 

Jlemma 2. Onepamop A-rA— samolkaemca Cc <AuNetiHO2O mHO2006-: 
pa3zun 1” Oo 6noaHe HenpepoleHoeo. 

Jloka3aTeuwbeTsBo, Jlerko BuseTb, YTO AuIA BCAKOrO Zz El” 


Ash rAskz = (Vr Am) (VF A242, 


B cusy memmbr 1 crosujui cupaBa onepaTop BnosHe HempepbipeH. Takumi 
o6pasom, A‘ rA- copnayaeT Ha BCIOLY NJIOTHOM MHOXKECTBE C BNOJIHE Hempe- 
PbIBHbIM OMepaTOpoM, H, 3HaYHT, ero 3aMbIKaHHe e€CTb BIOIHe HeNpepbiBHbIi 


SS 
onepatop. O6o3HauuM ero uepes D: D = A~*#rAqk, 
JlemMa 3.. Ho6aenenuem K dbyxKkyuu g(x) nonrooxcumerbHou nocmosnKou 
wu MO#CHO OoOumbCA. moeo, umoOoL 


| Dl =|4#rA- a] Sey <1. (11) 


Toka3sateabcetso. Bsugy toro, yro|D|<||\Vr A—=|?, yoKaxem co- 
oTseTCTBylomlee Hepapencrso jis || Vr A—2|?. BpiOepem p HacTombKO Ooub- 
IUHM, UTOObI HepaBeHCTBO (9) BBINOJHAOCh AIA BCeX x TIpH ¢ = 2s. Torga 
HepaspencTsBo (10) OyyeT BbINOJIHeHO AIA HWHTerpasia, B3ATOrO NO BceH OCH, 


4TO SKBUBaIeHTHO cooTHomeHMO || VY r Akl? <¢/2 =<. Jlemma qoKasana*. 
B jlaJIbHelWeM MbI pegqnouiaraem, 4uTo HepaBeHcTBo (11) BbmMomHseTCH. 
C yuerom ero joKasbiBaeTca slemma 4. 
Jlemma 4. Onepamop A-+r Oonyckaem c aunetinozo mnozoobpasua I’ 
See 


3samoikaHue A-+r. IIlpu amom 


Ss 


(A+ry1 = Ah (E + DJA, (12) 


a 
Onepamop A-+-r o62adaem enoane HenpepoieHoli pesoavceHmoti u, cmaao 
6olimo, OucKpemHolm CneKmpom. 
Jloka3aTeJIbCTBO JIEMMbI MOXKeET ObITb NPOBeAeHO aHaOrHyHO TOMY, Kak 
3TO CylelaHo B paOore (1) (cTp. (728). Ormeram JIMIUb, YTO NOJIHaA HeMpepbIB- 


HOCTb P€3OJIbBCHTbI ONepaTopa A+ r cpasy caexyeT u3 cbopmyuipt (12). 
JlemmMa 5. Cucmema co6cmeennoix u npucoeduxennelx eexmopoe {fn} 


Pa ES 
onepamopa A+ Tr noayuaemca us cucmembt coOcmeenHelx u npUucoeOUHeHNoLx 
6eKMOpPOe YpaeHenua 


£5(— D) Bp Ase (13) 
; ‘ OER 
npumenenuem onepamopa Al: -f,z= Akg, Cnexmpot onepamopa A—-r 
u ypaeHenus (13) coenadarom. 
J{okasaTeJIbcTBO sTOrO (bakTa He HyKaeTCA B NOACHeHUH. 


* YcranoBseHubit dakT MOXKeT ObITb OKasaH B OOILHX TepMHHaXx, a HMeHHO! ecu B— 
CaMOCONPAXKCHHLIN NoJyorpaHuuenHbili onepaTop c BMOHe HenpepbIBHLIM OGpaTHbIM, a C — 
TaKOH JIMHeCHHbIN Onepatop, uro CB-1 pone HempepbiBen, TO BbIGOpoM GoubUIOrO 2 MOXxKHO 
cielaTb HOpMy onepatopa C(B-+ uE)- ckonb yroquo Masoit. 
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JIemma 6. Camoconpsocennoui onepamop (Aq1)*,, 2de k> [ ia | 
o6nadaem KoneuNol abcoaromHot Hopmoii*, Opyeumu caoeamu: 
{co 
Da < 00 
n=1 


(Qn —codcmeennoie sHauenua A™~), 
-- Qror cakT cyepyer u3 HepaBencrs 


eX 
—l ee Astched 
Mn \ Colt 242 » 


KOTOPbI€ MOXKHO NOJYYHTb JVJIX COOCTBEHHBIX 3HaYeHHH onepatopa A! npu 
MOMouH Teopem IlIltypma. . 

Couiemca Tenepb Ha Teopemy M. B. Keurgpmua (?) (crp. 12), Koropas 
yTBepxKflaeT, YTO ecau 6 ypaeHenuu (13) A7+—camoconpaxKennolli onepamop, 
HeKOomMOpaA cmeneHb KOMOpoeo OOAAOaeM KOHeUHOt abcomtomuHolt HOopmoli, a 
D—eénoane Henpepolenoiit onepamop, mo cucmema coOcmeenHolx u npuco- 
eOUHEHHOLX BeKMOpOs {Kn} 9Moeo YpasHeHUA NOAHA 6 euALbepmoGoM Npo- 
cmpancmee. 

Bary JieMMp! 5 oTciojla culeqyeT, YTO CHCTeMa COOCTBEHHbIX H IIPHCoesMHeH- 

Le 


HbIX (YHKUHH OnepatopaA + r Takxe MoOwHa BL. JlelicTBHTeMbHO, ONepaTop 
Al: nepeBOJUT BCIOAy NOTHOe B Ly MHOKECTBO BO BCIOMy MJOTHOE H, CesO- 
BaTeJIbHO, MHOKECTBO JIMHEHHbIX KOMOHHalMM (:byHKUHH f, BCIOy MMOTHO B 
&,. Teopema jloKa3aua. 

Bau3kve paccyKJeHHA MpHBOAAT K TeopeMaM O MOJIHOTe B Cylyyae Heorpa- 
HHYeHHOH OONaCTH HM AJA ypaBHeHHH C YaCTHbIMH MPOHSBOAHbIMH 93VJIJIMNTHUe- 
ckoro THMa C paCTyIHM MOTeHUHaJIOM. 

\ ABTop MpwHHocuT OnarofapHocTb usn.-kopp. AH CCCP UH. M. Tenpiangzy 
u mpod. M. A. Hatimapky 3a BHUMaHve, MpOABJIeHHOe K HaCToAMeH padoTe. 


MockosckHi} Tlocrynuso 
PHSHKO-TeXHHYECKHH HHCTUTYT 18 IV 1956 


IMTUPOBAHHAS JIATEPATYPA 
M. A. Haiimapk, JAH, 98, Ne 5 (1954). #J.Schwartz, Pacific J. of Math., 
3 


4, No 3 (1954). M. B. Ke aauim, JAH, 77, No 1 (1951). *A.M.Moa4uauos, Tp. 
Mockosck. matem. o6ur., 2 (1953). 


* Booome mo a6comTHOH HOpMoli onepatopa C nouumaetca VSpc*c. 
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Jloxnaygm Akayemuun nwayr CCCP 
1956. Tom 110, M2 


MATEMATHKA 


JI. A. HEALUYJIEP 


k-“JIEHHOE TABYJIHPOBAHHE, YMEHbIIEHHE 4UHCIA 
9KCNEPHMEHTOB JIA COCTABJIEHHA «HAYAJIbHOM TABJIALLbI> 
M PACLUEMJIEHHE 9MMMPHYECKHX ®YHKUWAM 3—4 NEPEMEHHbIX 


(ITpedcmaeaexo akademuxom C. JI. Co6oneéoim 23 IV 1956) 


B cayyae smMmupnueckoH dyHKWMH cocTaBleHue «HaYaIbHOH TaOHUbD 
(KoTOpad pH COOTBETCTBYIOUINX MpeANOORKeHHAX JoMycKaeT HHTePMOVIALHIO) 
MOXKeT C YBeJIMYeCHHEM UNCa AaPryMeCHTOB OKa3aTbCA HepeaJH3yeMbIM (M0 TeM 
WJIM MVHbIM IpHunHaM) elie paHble, YeM B Cylygae, KOra aHaJIMTHYeCKOe BbIpa- 
XKCHHE H3BCCTHO. OKasbiBaeTCA, YTO MPH COOTBETCTBYIOWHX MpeMosuoKeHHAX 
O XapakTepe SMMMpHueCKOH (yHKUHH HeCKOJIbKHX MepeMeHHbIX Mpeorx*KeH- 
HbI€e HaMH MOpTaTHBHbie R-wWieHHbIe TaOsMuHbIe KOHCTpyKuHH ('~3) MoryT 
HalTH MPpHMeHeHue H B STOM CJly4ae. Syecb 3TO COKpalllaeT YHCIO CHCTeM 3HaUe- 
HUM apryMeHTOB, JIA KOTOPbIX HAO CTABHTb SKCIeCPHMCHTHI JIA 3SanoHeHHA 
«HavaJIbHOH TaOAHUbm JaHHOM MOLNOCTH (ompeseAeMOH KOMMYECTBOM KOM- 
Ounalul 3HaueHHit apryMeHTOB, JIA KOTOPbIX OHA COJePKUT 3HAYeHHA (byHK- 
IHH), YTO, OYBHJHO, MOXKeT HMeTb elle Ooulee CyUleCTBeEHHOe 3HaYeHHe. 

B HacTosleH CTaTbe Mbl KOCHeEMCH MpocTewiux cmyyaes: 2—3-uqeH- 
Horo TaOyMpoBaHHA SMNNpHyeCKHX CbyHkKWMH, CooTBeTCTBeHHO, 3 u 4 Tepe- 
MeCHHBIX. 

I. [lycrb 

1) IIpH oObiuHoMm NocrpoeHHH «HayasbHad TaOnMua» AA MHTepecyrouleli 
HaC 9MNMPHYeCKOH SyHKIMH Tpex MepemeHubIX f (x, Y, 2) (a,aKx <a; O,< 
<y<b.) umeer Buy 


— CaF 
ny BG ae ee 
Ju Ay i Ary ot Aimi . 
Ya ue Ap inpmleniosse gasp (A hate iD 
Vin Ani A oi Aaa 
2) L(x, y, 2) = fel (*, y), 2], (A) 


rye /; H f2—Kakve-HHOy)[b HevsBeCTHbIe (PyYHKIMA jIByX TePpeMeHHDIX, CO- 
OTBETCTBCHHO X, Y H fy, Z. 


3) DyuKuHH ojHoro nepemennoro (Xo, Y), THE Xp, Ay < Xp) K Ay, — Kakoe- 


HHOyJ[b 3 (PHKCHPOBAHHbIX 3HAveHUH (X,, %,..., Xm) MepeMeHHOrO XxX, MO- 
HOTOHHBI, 
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Tocrynum cuexyromum o6pa3zom: 


1) Tlonb3yacb npoueccom odparHoro nHTe 
suuy (A,) B TaOuany P PlOJMpoBaHHA, MpeoOpasyem Ta6- 


Z2>= 2, 
ee ee ee 
uy X9 sae 
eee 2S a ee es Oe ee 
Ayu Ju Vex Das 
Asn y 
12 S22 >a 6 Jy 
m2 (t ) 
Ani in Jon signee Pe. 


x= xy 
Zz Zz g 
2 3 Zp 
) A 
Ju i Ay3 0 Asp 
Jie 212 Aox3 athe Ang (ts) 
Jin Aniy Anis OS Fas Ie 


Xy Xo ee! ee: Xm Z1 Zo ean Zp 

Sei Je1 Jimi Bu Bis 1p 

Jie Voo Ing Box Bo» Bop (ts) 
Jin Jon Sag mn Bry B 2 — Bap 


Jlerko yOequTbcxA, YTO H3 cHocoOa OOpasoBaHuA vTadsul (f,) (2), (ts) 
M3 peqnosoxenua (A) culeqyeT, TO TaOmuueH (fs) MO%KHO NOMb3OBaTbLCA 
Kak JIBYXWIeHHOM TaOmuueH paHra | HM HaxOfuTb B He 3HayeHuA UHTepe- 
cylollle Hac PyHKUHH JIA COOTBETCTBYIOWMX mnp CHCTeM 3HaYeHHH apry- 
MeHTOB x, y, z. Jia 3anomHeHuaA Ke TaKOH AByXYIeHHOM «HavasbHOM TaO- 
JHUbM, KaK BHJHO M3 Mpesbiqyuyero, JOCTaTOUHO MMCTb OMBITHBIE JaHHble, 
oTBeyalollue mn cucremMaM 3HaueHHM apryMeHToB TaOMubI (A,) u n(p—1) 
CHCTeMaM 3HayeHHHt apryMeHTOB TaOJIMUbI (C9). 

Il. Hycrb quid sMnupHyecKoH PyHKUNM YeTbIpex MepemeHHbIX f (x, Y, Z, U) 
(QA <Sx¥<a2;3 Dy Sy <by3 Cy S2zN Ca; d,<u-<d;) umeem: 


1) F(x, y, 2, u) =fslh(% ¥)s fe(2, w)I- (5) 
2) PyuKuyuu ofHoro MepemeHHoroO f; (Xp, Y), f2(Zo» HU), FHC Xo, A ee Os, 
W 25) Cr SZ K Cg, Kakue-HHOyAb (PHKCHPOBaHHbIe 8HaveHHA, COOTBETCTBEHHO, 


MePpeMeHHbIX xX H Z, MOHOTOHHDBI. 


2 JIAH, 7. 110, Ne 2 A717 


3) SaqaHEl creqyrouyue TaOmHIBI: 


TaOnnua 3Hayennh f (x, y, 2, uw) 
pi 27— 6g 


Tadmuua 3Hauennh f (x, y, Z, u) 
WOM == X75 yer 


N x= 
xX, Xo Si Te Xm Uyy Uys a Lip 
= 
Yu | An Aoi ar 21 By Bie Bip A 
iz | Ars Ags Amg (Ay) Z2 | Boy Bop Bop (Az) 
Jin | 4in Aon Amn 2p | Bn Bm +--+ Bop 
Oy SX, XQ, + 2 2 Xp Se, 
by SI, Yury + > + 2 Vin S Fas 
(y= 2), Za, « ey Zyl 
dy SU, Wy2,- + +» Uy pds 
Ta6muna 3Hauennh f (x, y, 2, u) Ipu x =x; Z=— 2 
W12 43 Up 
Ju Bis By Bip 
J12 Cap Cys : Ce 
(As) 
Jin Cre Crs o Car 
[locrynum cieyioulumM o6pa3som: 
1) OSpaTHbM HHTepnomMpoBanneM npeoGpasyem: 
a) TaOuuuy (A,) B Tadsmmuy (T,) 
IIDH 2 = 235 = Uy 
ee ee eee a eee ee ee ee 
Ci x1 X2 Xm 
i Stl Bar Daa 
12 Ji2 Uy: Vine (T3) 
Ay, Jin Jon J mn 
6) TaOmuuy (A,) B Ta6mmny (T,) 
UPY d= X15 Vas 
B 
| u Big By 
z u 
fr 11 12 Wr 
2 u u 
21 22 “or T 
(T2) 


Odosnauum By = Ci, u Bry = C4;. 
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2) Odvequnum Ta6smubI (T,), (T>) 1 (Ag) B Ta6umiLy 


a uy U2 Usp 
29 Woy Uys op 
Zp Un) Uno others Unk 
pores Akt 38. 22). ~-< Se OO AS eed oe 
xy Xo rt Xin (Ts) 
ee eesti Ye Sty earl ear dere pee ety. 
Ju Jer Dir Cy Gs Ce 
a8 Joe J m2 Cor Cop Cop 
Jin Jon Cig BP eds Jmn oer One Somer oc, Cor 


U3 cnoco6a odpasopanua Taos (T,), (T2), (Ts) 4 M3 npeqnosmoxe- 
Hua (5) caenyer, uro tadnmmueH (73) MO#KHO nomb30BaTbca Kak 
PpexuieHHOH TaOuueH paHra 1 dyHKunu f(x, y, 2, u) MH Haxo_UTD B 
deH sHaueHua f ua mnpk cucTeM 3HaYeHHH apryMeHToB X, y, z, u. Jaa 
3ANOJIHCHHA 2K TaKOH TpeXYIeHHOH «HauaJIbHOH TaOTMIbm, KaK BHUJHO H3 
Ipejiblyulero, JOCTaTOWHO MMeTb OMIBITHBIe JaHHbIe JIA: mn cucTemM 3Haue- 
HHH TaOmMubI (A,), pk CHCTeM 3HayeHHM TaOHUbI (A,) H Nk cucTem 3Ha¥e- 
HHH TaOmuup (As). 

H3n02KeHHOe, OYCBHAHO, MOXKET ObITb HCMOMb30BaHO H TPH BBOe B OpicTpo- 
NCHCTBYIOULME BbIYHCJIMTeIbHbIC MalHHbI TaOMMY, PyHKUHH 3 u 4 NepemeHHbIXx, 
3aJJAHHbIX HEABHO, KOrla MOMKHO JOKa3aTb (PakT pacwlensAemocTu (TOUHOM HM 
IpHOMMKeHHON) B COOTBeTCTBYIOleH opme. 

Sameuaune 1|.B 3akmouenHe yKaxeM, ITO H3JIOKEHHBIE 3eECb pe3yJIb- 
TaTbl MOryT ObiITb HCHOMb30BaHbI (B CJly¥aAX, KOA BO3MOXKHOCTh NOJYYHTb 
MIbITHIE JAHHbIe HE NpesCTaBsAeT OCOObIX 3aTPyAHeEHMH uM Kora yCTaHoBse- 
que (bakTa paculenAeMOCTH MpescTaBsAeT OCOObiI HHTepec) Kak 9KCNepuMeH- 
TaJIbHbILi MeTON BbIABJICHHA pacieniaemoctTu dbyHkunH. Tak, B cnyyuae I qua 
YCTAHOBJICHHA pacilennemMocTH (mpHOMxKeHHOH, KOHeWHO) SMNMpHueCcKOH 
pyHKUMH Tpex nepemennpix f (x,y,z) B dope f,1f,(%, y), 2] Hao cHayana npH 
IOMOULH JAHHbIX SKCHepMMeHTa AIA COOTBETCTBY!IOMUX mn + n(p—l) cucTem 
3HauYeHHH apryMeHTOB xX, y, Z (Kak yKa3ano B I) NocTpouTb AByX4eHHyI0 TAOAH- 
iy (t3), a 3aTeM JA HEMOCTAIOWMX CHCTeM 3HaYeHHH apr yMeHTOB 9KCNepuMeHTaMH 
IPOBepATh ONpeseAeMbIe MO (t,) 3HaueHHA HaweH PyHkunH. Ipopepky, ecrect- 
BCHHO, CIELYeT NPOBOAUTb MO rpymnaM CHCTeM 3HaveHHH, OTHOCALIMMCA K OHM 
A TeM 2%Ke CTpouKam TaOs. (fs). 

3ameuanne K cayuaio I pacnpoctpansetca u na cnyual II. 

ZBameuanne 2. Ecan B ObiICTPOJeCHCTBYIOULYIO BbIMHCJINTEIbHY!O MalllH- 
Ty HY2KHO BBOJUTb SMUMpHYeECKyIO cbyHKuMIo 3—4 NepeMeHHbIX, TO MO%KHO Ha 
\CHOBaHHH H3J1IOKCHHOFO BbIACHHTb BOMPOC O e€ paCUleMJIACMOCTH H BOCHOb30- 
BATBCA e10 (CCIM OHA HMeeT MECTO) IPH BBOJe (PyHKUMH B MaLIMHy. 


Tloctynuso 
5 IV 1956 


IMTHPOBAHHAA JIMTEPATYPA 


171.0. Heimyaep, Mss. AH CCCP, OTH, Ne 8 (1948). *JI. A. Hetmyazep, 
Tp. Matem. uuct. uM. CrekoBa, AH CCCP 20,87 (1947). ? JI. A. Heimyaep, Has. AH 
HeECP. OTH, sNe 11) (1947): 
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Jloxnagn Aragemun nayr CCCP 
1956. Tom 110, Ne 2 


MATEMATHKA., 


r. A. HAKOJIAEBA: 


O MPHBJIMDKEHHOM MOCTPOEHHH KOH®OPMHOTO 
NPEOBPASOBAHHA METOXOM COTIPADKEHHbIX 
TPHTOHOMETPHYUECKUX PAOB 


(ITpedcmaeaeno akademuxom B. H. Cmupxosoim 26 IV 1956) 


| B padorax JI. B. Kantoposuya (*,*) Obit mpeqorKeH MeTOL MPHOMKEHHOTO | 
KOH@OpMHoro oTOOpaxKenuA Kpyra Ha OOaCTh AIA Cyyan, Kora ypaBHeHHe 
KOHTYpa 3aqaHo aHamTMyeckH. B nepsolt yacTH AaHHOH 3aMeTKH JaeTCA ONH- | 
CaHHe UMCeHHOM (OpMbI 9TOFO MeTOJa B PasJIMYHbIX ee BapHaHTaXx, BO BTOPOH 
yacTH — HOBOe pacCMOTpeHHe BOMpoOca O CXOJMMOCTH MH OWeHKe TOUHOCTH 3TOFO 
MeTO]la, OCHOBaHHOe Ha CBeCHHH JaHHOH 3aadH K peWIeHHIO HEKOTOPOrO HeJH- | 
HeHHOrO (yHKUHOHAJIbHOrO ypaBHeHHA. | 
Merog, npegqmoxennpil JI. B. Kantopopuyem, OCHOBaH Ha TOM, YTO 3afaua | 
KOH®opMHoro MpeoOpas0BpaHuA Kpyra Ha OONaCTb SKBHBAJICHTHA OTbICKaHHIO 
CNeWUHasIbHOro MapaMeTpHyecKoro MpefCTaBeHHA KOHTypa oOacTH — ero 
HOPMaJIbHOrO MpescTaBieHuaA. (HopMabHbiIMm OyeM Ha3bilBaTb NapamMeTpuyec- 
KOe MpeACTaBeHHe KOHTyYpa, B KOTOPOM KOMIVI€KCHaA KOOPAHHAaTa Z TOUKE 
KOHTypa pefcTaBuieHa B BUe pAfa MO MOJO*KUTeIbHbIM CTeneHAM e!° HIM, Co- 
OTBETCTBCHHO, X H Y — B BHJe ABYX COMPAXKCHHbIX TPHPTOHOMETPHYCCKHX PAOB; 
Mpeqnosaraercd, TO KaxKad TOUKA KOHTYpa COOTBETCTBYET TOJIbKO OHOMY 3Ha- 
yeHHIO Mapametpa. KommuieKcuyi0 (PyHKUHIO, passoxKeHHe KOTOPOH B pay Pypbe 


COJepXKHT TOJIbKO MOJIOKUTebHbIC cTemeHH e!°, TakxKe OyJeM Ha3bIBATb HOP- 
MaJIbHOM.) 


Ilyctb 
F (x, y,h) =0 (1) 
ypaBHenue KonTypa L,, orpaHHyunBatoulero O6macTb B,, oToOpaxenne eqHHUY- 
Horo Kpyra Ha KOTOpyio TpeOyeTca Halitu. F(x, y,) mpeqmouaraerca aHamuTu- 
YeCKOH (PyHKUHeH CBOUX apryMeHTOB JA X MawbIx u (Xx, y) BOMM3H KpuBoli Ly. 
OroOpaxkenve E(MHHYHOrO Kpyra Ha O6slacTb By, oTBeYaIOULyio Mapametpy Ah = 


=0, u3Bectuo. J]ia HaxoxK\eHHA HOpMaJbHOrO MapaMmeTpuyecKOro MpescTaBeHHA 
KoHTypa L, nojaraem 


x (0, 4) = Xp (0) + Ax@ (6) + 22x) (6) +... 
y (8,2) = yo (8) + dy (0) + 22y (0) +... (2) 


Syecb x'P)(0) u y) (6) (p= 1, 2,...)—nonapHo conpsxKenuble dyHKuMH 
(T. €. MpefcTaByMble B BHJe [ByX COMNpAKeHHbIX TPHrOHOMeTpHueCKHX ps- 
MOB); Xo (9) u Yo (8)—dynknun,  aloulMe HOpMasbHoe mapametpuyeckoe 
mpeyctapyieHue KpHBoH Lp. 

B (7,?) qanbl (opmysbr AWA Mocsey_oBaTembHoro onpeyenennsA (pyHKUHH 
xP) (0) uy’) (6) (p= 1, 2,...) M qoKasaHa cxo_uMOcTb pxOB (2) qua jo- 
CTaTOUHO MaJIbIX 3HaveHHH A. 

Moxer OKa3aTbCH, UTO [WIA HHTepecytoulMx Hac sHayeHHit 4 pay (2) pac- 
XOMHTCH HJIM CXOMMTCA MejvieHHO. B cBa3sH C 93THM WemecooOpasna uHaA 
CxeMa IIPHMCHeHHA jaHHorO MeToya. Bo3sbMeM mpoMexyrTounbie 3HaueHus 
napametpa or 0 AoA: Ay = 0, Aj, Ag,.--,An =A OyeM CTPOHTb OTOOparKeHHe 
‘CMMHHHOPO Kpyra MocJefoBaTebHO Ha OOMaCTH, COOTBercTByIOMHe 3Haue- 
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MAM Wapamerpa A,, Ao, ~.., An; Oepi IIpH mepexoye or s3Havenna hp K 
r+. THUIb HeECKOJbKO WIeHOB pana. Tora qa Toro, uTobpr NOJIY4HTb HOp- 
MaJIbHOe Mapamerpvyeckoe NpexcraBJeHHe KpUBO!t, OMmpenesIAeMOH Tapamer- 
pom esas MIpH YCJIOBHM, YTO HOPMaJIbHOe MapameTpuyeckoe mpescTaBsenue 
KPHBOH, OMpeesemoli NapaMerpoM iz, y2Ke MOCTPOeCHO, HyKHO OTPeskH psA- 


OB Ce SamucaTb «8B BHC 8 Xp45, (8) = x, (6) + x (8) nga —Ar) +. ee 
. he (8) (Anat — 2p), Yess (8) = yx (8) Lyn? (8) nga — da) + . 
eee Yk (8) nti —Ar)™ xn (8), y2(8) cyrb NpHOmKeHHBIe sHaveHua (byHK™ 


mu x (8, Ax), 4(8, X2).  Koscdbunnente: x” (0), y ONG OE PRE Sr) 
lolmpeyeisioTcs NO PopMyviaM 


xi? (0) = xp (0) SY(0) + ys, (6) SIP(0), 
Yt? (8) == — xp (6) SP (0) + yr (6) SY? (6). 
Syecb Xp (9), Yr (8) — mpousBogubie dyHKunit Xp (9), yr (9), 
) SP) = Te oa Tee 
, 1 Op (+ 9p) uy, (xg + Y) 
Si?’ — conpsxxennasa mo oTHOUeHHIO K Si?) (YHKUNA, 
Un = Fx (Lesh. © On =, (Eee Uh, de)s 


(3) 


? 


— F (xn xe (RK Da) Fo PP A — 0, 


(1) >} 5 as 
Yt ye’ (h— dn) +. YP? (X= Da)? rf i 
| - =A je. 
Tak Kak MpoBefeHve B aHaJIMTHYeCKOH copme BcexX Mpec6pa3zoBanuh, Heob- 


XOJMMBIX JJIA BBIUHMCJICHHA Koa PuIMeHTOB xe (8), ee) (6), B  6OWbIIMHCTBe 
clyuaeB 3aTPYAHHTeJIbHO, MpeANOUTHTeJbHEe BeCTH BbIUHCJICEHHA MOTOUeUHO, 
c4uHTad Bce (PyHKUMH 3aaHHbIMH JIMb Ha ceTKe Touek kn/n (R= 1,2,..- 
ier > 2n). 


B npennosoxeHuu, uTO pag Pypbe *yHKUMM OOpbIBaeTca Ha N-M WieHe, 
MOryT ObITb NOJIYYeHbI MaTPHUbI, KOTOPbIe MaloT BO3MO2KHOCTb NO H3BeCTHBIM 


8 Tw . 
SHAYeHHAM CaMOM (yHKUMM B TOUKaX 0; = — j BBIUMCIATh B TeX K€ TOUKAX 


3HavYeHHA e€€ MpPOH3BOJHOH MW COMpAxXeHHOH K Hel dbyHKUMN: 
27 


6) => (HN Hi ctg Ej —i)-F (6), 
e 


2n 
i 4 : : 
f (0;)) = — >) ctg = (i—d), F (Gi), (4) 
i=1 
t= God 2)) sil Zhe) ak 28. 
Tenepb 3HayeHHa ae (y), ae (8) u Apyrve MoryT BbIUHCIATbCA BO BCeX 


TouKax 6; MocwIeqoBaTebHO 10 (opmMyviam (3) C TeM, 4TO NpOH3SBOAHbIe 
Xp, Yr MU COMPS KeHHbIe (PyYHKUHM HaxoyATcA 0 copmystam (4). 

B onucanHo cbopme MeToy Npurogend VIA JUOObIX, yxKe He MaJIbIX, 3Haye- 
Hull mapamerpa 4. Kpome Toro, OH WaeT BbIYHCJIMTebHyIO CXeMy, YHOOHYIO 
Kak JIA BbINOJIHeHHA Ha pyUHbIX MaWIMHaX, Tak HM [IA MpopefeHHA Ha 
ObICTPOAeHCTBYIOWIHX MallHHax. 

Anasloru4unoe Buyou3MeHeHHe metoyga JI. B. Kauropospuya MmoxeT ObITb 
TIPHMe€HeHO HM JIA KPHBbIX, 3a@HHbIX B MapameTpuyeckon (pope. 

Ilyctb mpoctad 3aMKHyTaat KpuBax Lj, OrpaHuunBaloulad OHOCBASHY!O 
o6mactb By, 3aaHa ypaBHeHusmu x = 9(t,), y= v(t, A), WH B KOMMUJeKC- 

H (bopme: 
oe? 2 Ol Caen). (5) 
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Saqaua 3akmiouaeTCA B TaKOli 3ameHe tapameTpa f¢ Ha HOBBIH Mapamerp, 
yTOOb! pa (5) cram HOpMaJIbHbIM. Tak 2%Ke, KaK B Cyyae HeABHOTO 3aaHuA 
KOHTYpa, BO3bMeM MpOMe2KYTOUHbIe 3HayeHusA Napametpa A or O qo A. Lony- 
CTHM, YTO yXKe HOMyYeHO HOPMaJIbHOe TapaMeTpHyecKoe MpefcTaBseHHe KpH- 
Bolt z= z(t, 4), coorpercTByromlel nMapamMerpy dy: Z= 2, (0) HM BbIpaKe- 
Hue [pexuero Mapamerpa yepes HoBbIi: ¢ = ft, (6). B BbIparxkenun 


z = 2(ty (0), days) (6) 
rlonaraem —0(%) = G(R +1) 4p, (OR TY) (Apt — An) + Go (OTD) (Anza — Ary? +... 
H ompenemsem o, (0+) Tak, uToOpl KOXpPHUHeEHTH! B passoxKeHun (6) 110 
cTeneHam Ak = )pi,—Axy ObIIH HOpMaJbHbIMH (cbyHkuMAMH. IloqcTaBuB HaH- 
JICHHbIe ~, B ypaBHeHue (6), MOJyaHM HOpMaJIbHOe MapaMeTpHyeckoe mpez- 
CTaBJIeHHe KPHBOli, COOTBETCTBYICIWel MapaMeTPY Ari. OTOT Npomecc MOXKET 
ObITh OCYUIECTBJIeH TOAOOHO NpesbiyyMeMy B YHCIeHHOK cope. 

O cxogumoctu MeToga. Ilycrb ypaBHeHHe KOHTypa OOslacTH, OTO- 
Opaxkenve eMHHYHOTO Kpyra Ha KOTOPy!lO HYy2%KHO MOCTpOHTb, 3afaHO B 
KOMIIeKCHOH cbopme: @(z, z,4)=0, z=x+1y. 

Bpeyem upocrpanctzo W —cdyuKunl w(9), y KOTOpbIX MpOH3BOHaA MH- 
Terpupyema c kBagpaTomM, MH Z—NOAMpOcTpaHCTBO HOpMaJIbHbIX yHKUMA 
upoctpauctrBa W. 

Byjem paccmaTpuBaTb (pyHKWHOHaJIbHOe ypaBHeHHe, 3aBHCslee OT Napa- 
MeTpa: 

P (2,4) =0, (7) 


rye w= P(z,4)—mpeodpasoBpanne, onpefemeHHoe dopmysoh w (6) = 
= D(z(0), z(¥), 4), paccMaTpHBaeTCA kKaK OMepaTop, NepeBoyawHh mpo- 
¢TpanctBo Z B mpocrpaHcrso W. 

BpeyeM HOpMy B upocrpancTBax W wu Z: 


jwi= | (o@al+/ \le med, ele —lelw. 


IIpu }=0 ypapuenve, (7) uMeeT pewleHHe z = 2, (6). 

V3 reopem JI. B. Kanropopuya o cxoyumocTu Metoya HobtoTona (°) Bpt- 
TeKkaeT, YTO pH COOJIOeCHHH HeKOTOPbIX ycJIOBHIi ypaBHeHNe Buya (7) pas- 
PeLIHMO JIA JOCTaTOUHO MavJIbIX A, TpHyeM pelleHHe ero MOxKeT ObITD MO- 
syyeHo Tipoweccom Hpiorona uM MOAM@HUMPOBaHHbIM Mporeccom. 

Cpe 2THX yCJIOBHA HanNOosee CyuleCTBeHHO Mpeynouox*eHNe O cyule- 


' > 
CTBOBAHHH OrpaHH¥eHHOrO MO HOpMe onepaTopa, oOpaTHoro K P, (2, ho). 
B jjaHHOM catyyae OHO TpoBepseTca Ges ocodoro Tpyya. SHaueHuve oOpar- 
Horo oMepaTopa lo/lyyaercaA pelleHHeM ypaBHeHHA 


P’ (29, 0) Az = ©,.(2p, 25, 0) Az + B= (Zp, Z, 0) Az = (8), 


KOTOPOe, eCCJIH HCHOb30BaTb elle TO*KAecTBO P (zZ, 2,0) = 0, qaer: 


DO, 2,¢ M,Z e 


6) AREh 
Az = 5 2 (6) e Pare +i Greil (Pz = Pz (2, %, 0)). (8) 


Orcioya ACHO, 4TO 
| Az | < By ig (8) I. 
CeqopaterbHo, OOpaTHEt onepatop Ty cymlecrByer, u ero HOpMa He mpe- 
BocxoguT B,. 

BpinoHenue [pyrux ycnoBuii serko mpopepserca mpn TIpeMOJIORKeHHA 
CylUleCTBOBaHHH MW OFpaHHYeHHOCTH Mpow3Bo,HbIx (byHKkunH WD yo 3-ro no- 
pagaka. 

B cayyae, ecm © —ananuTuyeckan cbyHKuHaA cBOnXx apryMeHTOB, TO 
AHAJMTHYCCKHMH (YHKUMAMH Oy/yT Bce MocseqoBaTeNbHDIe NpHOmMKeHHA 
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no Hbwrony, orkyya caeqyer avanuruunocts pelleHuaA (oToOparxkatonsert 
(pyHKWMH) Kak dbyHkunH 2. Llostomy mpu & ocraTouHO MaVIbIxX CXOMHTCA U 
pag (2), MpemcraBastomnii ee pasnoxKeHue 0 creneHam d. Takum o6pa3om, 
BHOBb MOJlyyaetcH Teopema JI. B. Kantopopuya 0 cxoyumocru merTola, Ol- 
HakO MpH STOM B paye CiydaeB MOxXeT ObITb TpoHsBeseHa 2ppeKTHBHaA 
oueHKa paquyca cxogqumoctrH. Hanpumep, cibopmysupyem oun H3 BapHaH- 
TOB TEOpeMbl O payMyce CXOfMMOCTH pata (2) Aa cayyad KOHN(opMHoro 
mpeoOpasoBaHHA e/MHHHYHOrO Kpyra wa O6sacTD, OIM3KYyIO K €/\MHHYHOMY 
Kpyry, C KOHTypom 


Bia, h) 22-1 4 WR (2), 2) 20: (9) 


Teopema. IJlycmo R(z)— dead Henpepsteno Ougpepenyupyemaa 
Pynkyun u OAA ypasHenua (9) BoiNOANeHoL CAedyHIMUe YCAOBUA: 


1) V24R (Zo, 2) w<4, 2 =e; 
—~ | 4 , <= ™ aki) = 
2)ey2 \ ae IR’ (20s 20) llee + Vos | R” (Zo, 20) te + max | R’ (29; Z)I} <8; 


3) VE (ae +2 Z){(Voe+ ae) max Re, FI + 


™ id ey 
= Pra ga rsaL ais (z, 2) |} <x npu- | 2—z%5 | < 27. 


Toeda ypaenenue (9) umeem pewenue npu || <v, ede v onpedensemca 
1 T 

ies +4 Vy 3 Bcay- 

“ae axanumusHocmu R pewenue npedcmaeasem anaaumuueckyio gynKyuto 

Xu umeermn mecmo cxodumocmb pxda (2) (npu || <y). 

OueHKa paywyca CXOAHMOCTH MOKeT ObITh yTOUHeHAa Pa3sJIHUHbIMH MmpHe- 
MaMH: BBeeHHeM MOJyyNOpAMOYVeHHOH HOPMbl, a TaK»ke MpHeMOM, H3/1I02%KeH- 
HbIM HWKe. 113 sTHX Ke COOdParxKeHHif MOMKeT ObITh aHa OleHKa Morpeus- 
HOCTH B OTOOpaxalomleH (PYHKIUHH, eCCJIM NOMb30BaTbCA JIA Hee MpHvOHKeH- 
HbIM BbIPaxKeHHeM, IIpeCTABJIAIOUIMM OTpesoK paya (2). 

Bocnoub3yemca Culeqyromel Teopemol JI. B. Kaxtoposuya, npeycTaBssaio- 
uleH cyleqcTBHe OHO M3 TeopeM O cCxo,HMocTH MeToyja HoproToua (%). 

Ecau Oaa ypaeHenua P(z)=0 eolinoaneHot ycaoeun: 1) ||P (2)<1%:; 
2) || UP’ (2) —L} <4; 3) |< B; 4) |P’ (ZK @ o6aacmu, onpedensemot 

Si 


Hepaeencmeom (10); 5) A= ioe mo ypasHenue P(z)=0 wumeem 


peuwlenue, Komopoe moocem Gombe natideno no memody Hotomona, u amo pe- 
weHue Haxodumca 6 o6racmu, onpedeanemotl HepaeeHcméom 


{—V1T—2h 
a ato (10) 


us ycaoeua (1 — by)? — 2vy(k + vx) > 0; 30eco R= 


l2o—52 Is 


IIpumMenuM 23Ty Teopemy K ypaBHeHulo (7), B3AB B KavecrBe HatwaJibHoOro 
MpHOMKeHUA OTpesoK psija (2) oO k-H cTeneHH 4 BKJIOYHTEbHO, a B Ka- 
yectse I’ — HeKoTOpbIH OTpe30K psxjja Mo cTreleHAM A OOpaTHOrO onepaTopa. 

Torga 43 HepapeHcrsa (10) nomy4uHM oueHKy OvIM30cTH k-ro oTpesKa 
paya (2) K oroSparkaiouleft (pyHKuuu. Tak Kak q Meer TopsfoK d*!, TO 
MOpAOK NpHOwmxKeHUA k-ro OTpesKka pxjla K pellleHHio ecTb A¥*1, 


Tloctynusno 


Jlenuurpamckoe oTsemeHHe 
18 IV 1956 


Maremaruyeckoro uucTutyta uM. B. A. CrexsoBpa 
Axayemuu uayK CCCP 


LUTMPOBAHHAS JIATEPATYPA 


1 Ji, B. Kantoposu4, Martem. c6opu., 40, 294 (1933). * JI. B. Kauroposuga, 
B. Us Kpsads, [lpnOamKennpie MeToabl Bbicuiero  avanusa, M.—JI., 1949. 
3J].B. Kautoposuu4, JAH, 80, Ne 6 (1951). 
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Jloxazagn Akagemun nayr CCCP 
1956. Tom 110, Ne 2 


MATEMATHKA 


B. A. TREHOrHH 


OB OMHO3HAUHOCTH MPEACTABJIEHHVS ®YHKUHH MHOrHX 
MEPEMEHHbIX CYMEPMNO3SHLMEH ®YHKUMM MEHbUIETO UHCJIA 
NEPEMEHHbIX B BAHAXOBbIX MNPOCTPAHCTBAX 


(I1pedcmasbzexno akademuxom C. JI. Coboneseim 4 XI 1955) 


B pa6ote paccMOTpeHbl YCJIOBHA JIOKaJIbHOH HeOAHOSHAYHOCTH TpefcTaB- 
JeHHA (pyHKUHH MHOrHX TepeMeHHDIX cynepnosHuHeH (byHkKWHH MeHbIUero 
gucia nepemeHHblx. IJocraHopka 3aauH Ist} UHCJIOBbIX (PyYHKUHH, a Takxke 
Bce OTHOCALMecA K po6seme NOHATHA HW oMpeyeeHHa c uCuepNbIBaouleH 
HomHOTOH yaHbI B padote JI. SH. Heluymnepa(t). OctanHoBpumcsa KkOpoTKO 
JHUIb Ha pa3IMuHAX B TocTraHopKe 3ayauHv. Mp OyyeMm paccmMaTpHBaTb He 
YHCJIOBbIe (YHKUHH, a HeJIHHEHHbIe ONepaTOpbl, NepeBoyAuNe OHH MpoctpaH- 
cTBa Banaxa B Apyrne. Bce onepatopbl ipeqnomaraem HempepepbiBHo AHippepeH- 
ILMPyeMbIMH B CMbICIe Ppee 10 BCeM CBOHM apryMeHTam. I]pomexkyTouHble (byHK- 
WHH Yn+s MOTYT 3aBHCe€Tb Karxkjlad OT CBOero UNCJIa NepeMeHHbIX ks (2< ks < 
<n—1). OcHOBHbIM Cpe,CTBOM OyyeT CiIyYXKHTb OOOOMEHHaAA TeopeMa O He- 
ABHbIX (PyHKUMAX (*). 

PyHKUHONATbHaA 3aBHCHMOCTb ONepaTOPOB MOHMMAeTCA B CJIe{yIOULeM CMBIC- 
Je. IlycTb B OKPeCTHOCTH TOYKH (Xo, Yo) € X + Y *3aqan HemMHeHHbI OnepaTop 
o(x, y) TaKOH, 4TO: 

1) ¢(Xo» Yo) = 9; 

2) B OKPeCTHOCTH TOUKH (Xo, Yo) CYWLECTBYIOT HelpepbiBHble ®y (x, y) u 
x (X,Y); : ; 

3) cymectTByIOT [Py (Xo, Yo)] * U [¥x (Xo, Yo] ?- 

V3 Teopembl O HeEABHbIX PYHKUMAX CJIeqyeT, ITO TaKOH ONepaTop Mopox- 

WaeT B3AHMHO-OHOSHAYHOe OTOOPaxKeHHe HEKOTOPOH OKPeCTHOCTH TOUKH Xp 
B lipoctpaHcTBe X Ha HeEKOTOPy!O OKPeCTHOCTb TOUKH Yy B Mpocrpancrse Y. 
Haszo0peM 9JICMeHTbI X HW Y, YOBJETBOPAIOWINe ycsoBUlo o(x, y) =O u ycuo- 
BUM 1), 2), 3), GyHKUHOHaJIbHO 3aBucHMbIMH. JlayquM NpuMepbl (byaKWHO- 
HaJIbHO 3aBHCHMbIX 3JIEMCHTOB, BadKHbIe JWIA JOKA3aTeCJIbCTBA OCHOBHbIX TeO- 
pem 1,2 un 3. 
_ Iipumep I. Iyct x =a(u)€{E>E\}; y=b(u)€{E—E,}. a(ujé 
€ {E + E£,} osnayaet, uTo onepatop (HemMHeHHO 3aBHcaAuM oT cbyHKUMOHaJIb- 
HOrO MapaMeTpa i) ABJIeCTCA JHHeHHbIM ONepaTOpoM, NepeBoAAHM MpoctpaH- 
crso E B Ey. O9(x, y)/0x = c, €{E,— E3}; Ov (x, y)/Oy = cy, € {E, > Es}; 
9 (x, y) = Ca (u) + C.b(u); Cy W Cy OT U He 3aBUCAT. IlycTb BbINOJHeHBI ycu0- 
Bua 1),2) uw 3). B cuay 3) cymecrsytor c;* u cz’. Yemopue c,a(u)+ 
+ ¢C,b(u) = 0 caefyeT HasBaTb ycJIOBHeM JIMHeHHOL 3aBHCHMOCTH onepaTopos 
a(u) u b(u). 

EcaM npeAiovloxKuTb CyulecrBopanue at (u), 6-1 (u), da(u) /du vu db(u)/du, 
TO HETPyfHO JlOKa3aTb Teopemy: 


* 
YcOBHMCA O6O3Ha4aTb CTPOUHbIMH OyKBaMH apryMeHTEI H @YHKIUHH, a NponHcHbIMA— 
OaHaXOBbI NpocTpakcTBa, KOTOPbIM OHH NpHHalexar. 
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Heooxodumelm u Oocmamounoim ycacguem aunetinotl saeucumocmu onepa- 
mopoe a(u) u b(u) seanemca o6pawernue 6 KYA’ Ob6ObWeHHOZO BpoHCKUaHNa 
da (u) 


Ok) 0 (i) 


ab (u) 


du =): 


Bonpocsl, Kacatoujvecad pa3vIMuHbIX NpousBexeHuli mHHeliHEIx oneparTopos, 
NOAPOOHO OcBelleHbI B padote M. K. Tasypuna (4). 

IIpumep 2. Ilycth x = p(u, v); y=q(u, v), re p HM g — HemuHelinnle 
onepaTopbl, 3aaHHble Ha MpAMOH CyMMe mpoctpanctsa U + V B HeKoropoli 
OKPECTHOCTH TOUKH (Uo, Uo). Ilycth o(p(u, v), q(u, v)) =O u BHIMOTHEHBI ANA 
© ycnoBua 1), 2) u 3). 

Ecum mpeqnovioxkutb cyutecTBopanne [Op (tly, Vp) / OU] + u [Og (uy, Vo) / OuT 
(BCe OepaTopbl MbI cuHTaem AucbbepeHiupyemMbIMH), TO, MOsb3syscb Teopemolt 
O HeABHbIX (yHKUHAX, MOMKHO JOKa3aTb Teopemy: 

Heooxodumolm u Oocmamounolm ycaoeuem GYHKYUOHAAbHOL 3aeuCcuUMOCmU 
onepamopoe p(u, Vv) Uq(u, Vv) 6 OKpecmHocmu mo4KU (Uy, Up) ABAReEMCA 0O- 
pauenue 6 HYAb BCIody 6B amoti OKpecmHocmu Obo0biWeHHOeO AKOGuaHA 


ere-Bree 


IIpoctsim cuieqcTBHeM 3TOH TeopeMbI ABsIAeTCH CeLyIouHA cba. 
PaccMOTpHM JIHHeiHOe OHOpoOsHOe OMepaTopHoe ypaBHeHHe B YaCTHbIX 
NpOHSBOAHbIX |1-ro nopsyKa 


) a) 
Get (4, 8) + 5 0(a, 8) = 0, 


r(x, 8) € {E> A}, p(a, B)E{E—B}, a€A, SEB, 


mpvuem s *(«, 8) cymectsyer. Mem BceBosMoxKHble HeJMHeHHbIe OlepaTOpbl 
f ¢ OOvlacTbIO ONpeyesIeHHA B OKPECTHOCTH TOUKH (a, 89) H C OONACTAMH 3Ha- 
YeHHH B pa3JIMUHbIX OaHaXOBbIX MPOCTpaHCTBax, YAOBJIETBOPHAIOWHe ypaBHe- 
HHIO. 

Ilyctp f°(«, 8) — HekoTopoe wacTHoe pelieHHe 9TOrO ypaBHeHHA, oOwlaya- 
IOULee CBOHCTBOM: cyulecTByeT [Of°(%, 8,)/Oa] 4. Torga, B cHJy TeOopeMbI 
O (PbyHKUHOHaIbHOH 3aBHCHMOCTH, BCAKoe peuieHHe f, OOajatomee TEM Ke 
CBOHCTBOM, MOXKeT ObITb 3alHcaHo B Bue jf = ¥(f/°), UpHyem cymlecTByeT 


[OY /of°}*. 

Tlepefijem kK Bompocam ojHosHauHoctTH. [Ilycrh yanbl Ba CXOJHbIX Npef- 
CTaBJIEHHA (PYHKUMH nN MepeMeHHDIX f (X,, %2,..., Xn) Yepes (PYHKUMH MeHb- 
wero YHCsIa MepeMeHHbIXx 

Sa Ss Bes WD em ty a: 
Yn+s = fs (Yai, s)s Yala, s)r +++ 9 Yatks, s))> 
Ynts = fs (Yaa, s)> Yale, s)r ++ + » Yaihg,s))s 
ee a cele hee ely &(fp28) <n Hess af Se Dy ouaae hs: 
Yn+t = f (X1 Xa,» - - » Xn) = Yn4t- 


Cnenya JI. A. Heitysepy, na3s0Bem npefcraBseHve OJHO3HauHbIM, eCJIM 
WA JOOOrO CXOMHOTO C HAM 


Ue eaes (Unets) Sis ee 
PaccmoTpeHHble HaMH mpejcTaBseHua copepxKat / npoMexyTOUHbIX (pyHK- 


HH Ynts H MoToMy Has3piBatorca /-unenHpimMu. Mb uccseqyem Ba Culyyad: 
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1) npomexyTouHBe (byHKUHH He UMeIOT OOMHX apryMeHTOB; B 3TOM CJly- 
l 


yae ntl—l= > ce 
s=1 
2) mpomexkKyTOUHBIe (PyHKIMH WMeIOT OHH M TOMbKO OHH OOWIMH apry- 
M€HT (HeBaXxKHO, He3aBHCHMasd 3TO MepeMeHHas HIM DOMES Y TOMHA (pyHK- | 


mua). Ec sTo HesaBucuMas NepemenHad, Ton + 1 = . ks; B oOOuleM curyyae 
s=1 
(opmyvJia yCJIOXKHAeTCH. 

IIpeynomaraem jid BCeX paccMaTpHBaeMbIX (PYHKIUMH BbIMOJHeEHHe yCJIO- 
BHH 1), 2) u 3). 

l 

Teopema 1. l-anennole npedcmaerenua ynKyuu DY k,—l+1  nepe- 

s=1 
MEHHOIX AOKAALHO OOHO3HAYHOL. 

JlokasaTesIbCTBO MpOBOAUTCA MeTOJOM MaTeMaTHUecKOH HHAyKuWMH. TloKa- | 
3bIBaeM, YTO Ynim = Pm(Ynim), CCIM 9TO BEpHO WIA BCexX i<m. Ha xax- 
JOM Wary OKa3bIBaeTCA BbIMOJHCHHbIM HeOOXOHMOe H OCTATOUHOe yCJIOBHE 
(YHKUMOHAJIbHOM 3aBHCHMOCTH. 

IIpu &,==2 monyyaem B cryuae YHCTOBIX (yHKUH Teopemy JI. MH. Hei- 
myuepa. 

Bo BTopoM culyyae, Kora HMeeTCA OHO Mepeceyenne, OyeM pa3sJIMYaTb 
mpeyctapsenue |l-ro wu 2-ro poga (?). IlycTb Ynts WH Yntt, S >t, uMeloT OO- 
IH APPyMeHTE! Yas, s) = Ye, ECM Yn+s H€ SABHCHT OT Yn+4, MpeACTaB- 
JIeHHe Ha30BeM MpejcTaBseHvem |-ro pojla, eCJIH KE Yn4+s 3ABUCHT OT Yn4+t,— 
mipeycraBuieHHem 2-ro pojla. Te mpeycraBleHHuaA 2-ro pofla, B KOTOPBIX Yn+s 
HEMOCPeACTBEHHO 3aBHCHT OT Yniz, T. ©. MPH KaKOM-TO i a(i, s)=n-+t, 
MCKJIOUHM U3 paCCMOTPeHHA, Tak KaK B 3TOM CJIyYYae MOXKHO MOCTPOHTb Tpey- 
crapyleHue l-ro poya ck; —1 BMecto ks. Ecau ks = 2, To ake MOHMKaeTCA 
YJIGHHOCTb I1pej(CTaBJIeHHA. 


Teopema 2. ITpedcmaeaenue 1-20 poda neodHosHauHO mozda U MOAbKO 
moeda, Koeda cytuecmeyiom nodnpocmpaxcmea eee, Vater bg er Yntss 
Y CY¥aa,s)= You, Maxue, umo f(x, Xp...» Xn) = 9(P (Yate) + 7 (Yn4s)) 
uw [dp/dynte)* u [dq /dynte* cyeyecmeyrom. ; 

© 30€Cb 3aBucum mMaKoCe OM OCMAALHHLX NpoMexcymounolx GynKyull u He- 
SABUCUMDIX NepeMeHNLX, OM KOMOpeIX He BsagucuM 4epes nocpedcm6o amuUX 
GPORPCLRSiee Queen, a makore om em eae u Ueiwey oun 20e 

Yrts = eee Vaten tne + Viares = Yn4t 


JlocraTouHocTs culeqyeT 43 TOrO OYeBHHOrO (pakTa, YTO B YCOBHAX TeO- 
peMbI 2 OJHO3HAYHOCTh HeBO3MoxKHa. JloKasaTesIbCTBO HeOOXOAMMOCTH 3HauH- 
TeJIbHO CIoxKHee. LloacHHM TOMbKO, OTKYa MOABAIOTCA MOAMpocTpaHcTBa 
Feces, OY nay, Hoare NOAMPOCTpancTBa, B KOTOPbIX OfHH JIMHeHHbIe ONepaTopbl 
ABJIAIOTCH NPOWSBOAHbIMH Ppewle KaKUX-TO HeMHHEMHbIX OMepaTopoR, a Mpy- 
re JIMHeliHble OMepaTopbl O6aalor oopaTHbimu. Mspecruo, uro He BCAKHH 
JMHEHHBIM OMepatop e(x)€{X +E}, HenmHelino s3aBucantui oT cbyHKUHo- 
HaJIbHOrO MapaMeTpa xX, ABMAMeTCH MPOMSBOAHOM HeMHeHOrO onepaTopa. 

OjHako CyUleCcTByeT MOMpocTpaHCTBO X (Hanpumep, w000e pasMepHOcTH 
1), B KOTOpom e(x) =e (x) = df (x ) [ dx. 

B caMoM jeje, HeOOxXO_HMbIM HU OA aes ycuIOBHeM TOPO, UYTOOBI 
~ df (x) de (x) ~ ~ x)) bie 
ACA 7,7? ABuMeTCA ycsOBHe a ) Any thea a +Xq°X, (Wt JMOOBIX 

x x 


%, HW X2(*). Ho gna X = {txo}, rye x) —uKcHpoBaHHB 3eMeHT TaKOli, 


NTO @(X%))=-0, 9TO ycuIOBHe BBINOMHAeTCA, Tak Kak 


0 0 ° 
de (Ax,) de (Axo) Gai 
Bray (41%0) (2%) = tite Be Ko Xo = SSO) (tag) (t.¥0), 


0 
@(AXq) = (xX), 
WA mo0Obix uwncen ft, H fy. 


AuasoruyHo o6cTouT yeo0 ¢ OOpaTHbIMH onepatopamu. Ilycrp d € {X—> E}. 
Ecau d=£0, To cyulectsyer smement x)€X taxoli, uro dx, = dy, 0. Te- 
nepb Ha MNofmpocrpauctpe {tyy} MOMHO onpegemuTh d1:d1(ty,) = tx. 
Huyero yocropepHoro 0 pasMepHocrax mognpocrpanctB Yniz, Ynys HY u3- 
3a OOULHOCTH 3afadH CKa3aTb HeJIb351, BO3MOXKHO, ITO OHH pasmepnoctu |, 
a OBITh MOXKET, H COBMaalorT CO BCeMH NpocTpaHcTBamH. CyllecTBeHHy!0 povb 
B JOKa3aTeJIbCTBe HIpaloT NOHATHA O JIMHEHHOH HW (PYHKUNOHATbHOH 3aBHucH- 
MOCTH HM COOTBETCTBYIOMIMe TeOpeMbl (CM. pHMepbl | u 2), 

Uccneqopanve mpeyctapenuli 2-ro poya mocpeyzcTBoM TeopemMbi oO HesB- 
HbIX (PYHKUHAX CBOJMTCA K HCCIeOBaHHIO MpelcTaBseHul 1-ro poga. Caeg- 
CTBHeEM TeOpeMbl 2 ABJIACTCA CeMyriollad Teopema: 

Teopema 3. ua moeo umo6or npedcmaenenue 2-20 poda 6btao Heodno- 
3SHa4HoIM, HeEOOXOOUMO U Oocmamo4HoO, 4MOOol CYLyeCMEeoBaAU NOOnpocmpancmea 


Be Ye he Vents Gi pid Vek Vearoimsw on, o, Makue, amo 
f (41) Xe, + +» Xn) = 9(P (Yar, s)) +9 Yate)» Yar, 0), 


20€ P (Yaa, s)) +9 (Yn4t) =Yn+s uU cyusecmeyem [dq /dYn+:\7. 

IIpu k,=2 fa uncnoBbIx (byHKUHH Nomyyawrca Teopempr Hermy- 
aepa (?). 

Vutepecnolt ocoOeHHOCTbIO MHOrOMepHOroO CuJIydaA OKa3saJl0Cb TO, 4TO 
BbIPOKJeHHe OHOZ3HAYHOCTH MOXKeT HACTYMaTb B KaKHX-TO OTJCJIbHbIX NOJ- 
WpocTpaHcTBax (a BeKTOp-yHKUMH, HalpumMep, NO KaKOH-HO0 KOMMO- 
HeHTe). 


Mocxosckui Tloctynus10 
(H3HKO-TeXHHYeCKHH HHCTHTYT 14 IX 1955 


IUMTMPOBAHHASA JIATEPATYPA 
1 J].A. Heamy mep, Yen. matem. nayk, 3, B. 6 (28) (1948). ? JI.A.Hetmyuep, 


JIAH, 85, Ne 6, 1211 (1952). 3 JI. A. Jlioctrepuuk, B.U. Co607eB, Quementl pynk- 
MHOHaIbHOrO anamu3a, ra. V, 1951. 4M. K. Pasypuun, Mss. JPY, B. 7 (1955). 
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MHoknangn Akanemun HayrR CCCP 
1956. Tom 110, Ni 2 


MEXAHHKA 


WM. M. BOJIK 


Ob OAHOM KJIACCE ABTOKOJIEBATEJIbHbIX CHCTEM 


(IIpedcmaszeno akademuxom H. H. Bozonwbosem 29 V 1256) 


B pa6oTe, OCHOBHbI€ pe3yJIbTaTbI KOTOPO!t MBI u3uIaraeM, pellaetca 3ayaya 
06 aBTOKOIeOaHHAX CHCTeM, OMMCbIBAeMBIX [HdepeHMaIbHbIMH y paBHeHHAMH 
Bua 


ae = X (% Ysa (2 fr 3 i) -+.cU (¢, , X,Y; oie a ere) ke 


d 
= Y % y) +H10 (p, 4,9) HV (ec, eX, Ys Zr. - +s 2nd 


WE Ije2 i), (1) 


dz 
oleae = Aye, e+ ++ Aymém + Py (%, y) +Zy COMB EON ees aay 


Zs (OP OPK P YT Zire eee) 


rye MpaBble wacTH He 3aBHCAT OT ¢; a,j — NOCTOAHHBIC; C HM p. MOryT paccmatT- 
PHBaTbCA Kak MaJIble MapaMeTpbl; Ha UHCIO AR HE HaJOKeCHO HHKaKHX orpa- 
HHYeHHH (k MOXeT ObITh WH OTPHUWaTeJIbHbIM) M MpemMosaraetcH, uTO cHcTemMa 


= X n), 2=Y (4) (2) 


WonyckaeT He 3aBucaulMi oT ¢ MepBblli MHTerpad. 

Ja 2TorO Ksacca KONeOaTeJIbHbIX CHCT€EM yCTAHaBJIMBaIOTCA YCJIOBHA BO3- 
6yKeHuA aBTOKOMeGaHHli M yKasbIBaeTCA MpakTMYeCKHM cmnocoO MpHOH«KeH- 
HOrO ONpeseseHHA 3aKOHaA aBTOKOJeOaHHH [pH YyCTaHOBMBIeMCA pexXHMe. 
IIpuMeHeHve pe3yJIbTaTOB HJJIOCTpHpyeTcA Ha KOHKpeTHOM 3ayaye. 

IlpaxTuyeckoe MpHMeHeHHe pesy/IbTATOB HCCJIeEQOBaHHA He COMNpAKeHO C 
3aTPYHeEHHAMH, eCJIM H3BeCTHBI NepBblii MHTerpadd 


H(, n)=h (3) 


CHCTeMbI (1), YOBJIETBOPAIOUM ONpeyevIeHHbIM YCIOBHAM, HM KOPHH ypaBHe- 
HHA 


B uacruoctu, ecw m=0, U=V =O u cuctema (2) ABJIAeTCH TaMHJIb- 
TOHOBOH, HMeem cyyali, paccmorpenHpii JI. C. Mourpsaruupm B paoote (7). 


189 


1°. OrnocuTesbHO MpaBbIx vacTeH cucrempl (1) mpequouaraetcsa: 
a) pH Kakom-s1M00 A =f, unterpasty (3) CooTBeTcrByeT 3aMKHyTaA KPH- 
BaA Yo, YAOBJeTBOPAOMad YCJOBUIO, YTOObI BJOJIb Hee He OOpalita/lacb B 


HyJib BeJIMUHHA 
0H 0H \? 


ree) +¥76 wi[(Se) +(S) | 


6) cpequ xKopHeli ypapHenus A(p)=0 Her paBHBIX Hyv0, a pH k=O 
HeT TakxKe MpeyCTaBMAIOWHX Wey!O KpaTHOCTb wHca 2nT > ty — 1, THe 


(Mes f (X2 + Y2)—kds; (4) 


ds -— 3/IeMCHT KpHBOM Y) WH HHTerpad CepeTcA NO SsTOM KPHBOH. 
Tloka3pipaeTca, YTO, eCIH a) H 6) BbINOJHAIOTCA, TO B (Pa3OBOM MpocTpaH- 
cTpe (, 4; 6),---,Sm) CPeAM MHTerpaJIbHbIX KPHBbIX CHCTeMBI 


J d S 
& — X (6 7); THY, ), 
(V7 51 5 wpe a 
dt, 
ap we faye, +++++ Qynom + Py (&, %)| 


cyllecTByeT OjHa H TOJbKO Ofna I’, ABIAIOULaACH SaMKHYTOH HW HelpepbiBHo 
3aBUCAIell OT MapaMeTpa w% Ha HEKOTOPOM OTpe3ke AKp<K|O (a<O, O>0; 
a? + 6?=£0), NpoeKkTHpyllaAcA Ha MVIOCKOCTb (§, 4) B KPHBY!O Yy. KpuByto 
I, coorpercTByloulyio » =Q, HasoBem I’). 

B) B H€KOTOPOM KOJIble, OXBaTbIBaIOWeM I’), MpaBble yacru (1) HeMpepbIBHEE 
OTHOCHTeJIbHO {» H FOJIOMOP*HbI OTHOCHTEJIbHO X, Y, Z1,..-,2%m UC WIA MOObIX 
u HC B KakOl-mH6o OOnacTu g(|c| <r, ax<p<b, r>0). 

Iloy 7, ycuIOBMMCA NoOfpasyMeBaTb 3aMKHyTy!lO KpHBylO (Ha MJOCKOCTH 
(6, y)), TOUKH KOTOPOH yOBJeTBOpAIOT ypaBHeHHAM 


: : : 0H (Eo, 
H (5,9) hy =e; (Eq) AED? — (4 — y) Ae — 0, 
rye ¢=h—hy ecTb Masbiit mapamerp; Ay (E&, %) A Ae(é, 4) — TOK, COOT- 
BeTCTBEHHO, Ha y, HM y,. JjoKasaHo, 4TO ecaH MpeymonoxeHue a) BbINOM- 
HACTCA, TO [JIA JUOOBIX UHCMCHHO OCTATOUHO MaJIbIX ¢ KPHBaH {,, aHaJIHTH- 
WeCKH 3aBHCAllad OT TlapaMerpa ¢ HM CTpeMAaAcCH K KPHBOH Yo UpH e—0,. 
CylecTByeT H IIpHTOM eHHCTBeHHAaA. 
OcHOBHOH pesybTaT MOXKeT ObITh CCPOpMyJHpPOBaH B CHeLyrouseli Teopeme. 
Teopema. I/ycmo npaeoie wacmu (1) yoosaemeopsiom ycaoeuam a), 6) 
uw B). Odo3sHauum: i 
M = Po E,) OH (E, 7) . _. Q(0, §, 0) OH (&, 7) 
Y(6;3)) a X (§; 0) on 


N y 
u uepes ‘’(e) — O6olinoti unmeepan \\ + =) d: dy, pacnpocmpanrexuotti 


Ha enympeHHocme Kpueot y-. Ecau ‘¥(0)=0 u OV (0)/de =1=0, mo Oana 


AOGolX % WU CB HeKOMOpoti O6nacmu g*(\|c|<r,, a,<p<b,;a,<0, 6,>0, 


a? + b=“ 0, r, >0) cywecmeyem -npedenonoiti yuka cucmemot (1) HenpepoleHo: 


SABUCHYUL om Napamempos », C uU cmpemsauiica K Kpuéeoti Ty npu »—O0, 
c—>Q. [lepuod pewenun, coomeemcmeyroweco npedenoHomy yuKay, npu »—>0, 
c—>0 cmpemumca K 6eauuuHe Ty, onpedeanemott paeexcmeom (4). Jlocma- 
Mo4HO OAU3KO OM MOXKU » = C = 0 6 O6aacmu g* npedervHolli YUKA OpbumMaAvHO 
ycmouuue mam, 2de pl, pkl,...,pklm (l,,...,lm— eewecmeennole wacmu 
Kopneu ypacnenun A(o)=0) ompuyameronol, u Heycmotiuue mam, ede xoma 
Oot OOHA US IMUX BEAUYUH NOAOIZUMeALHA. 
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oO 

2°. UroObr nocrpouts KpuBylo ly, Koropas, corsacno TeOpeMe, sABJIAeTCH 
ipenesOoM MpH p—>O0, c->O0 npeyebHbIx WHKOB CHcTeMbI (1), BBeJeM Ha Yp 
(CKOTOPbIH WMKJIMYeCKHH NapaMetp 9 Tak, 4TOObI UpH H3MeHeHHH > oT HY JA 
lo 2 KpHBan Yo OMHCbIBAIaCb OHH 
1 TOJIbKO OWMH pa3. Ilycrh & = & (9), 
1 = % (9) ecTh NapameTpuyeckoe ypaB- 
1€HHe KPHBOH Yo. Torga I’) onncpiBaer- 
“A YpaBHeHHAMH 


P= (9), y=%(%), %=%(0, 9) 


(v=1,...,m), : 
Puc. 4 
rae ©; (t, 9),...,0m(u, 9) — mepnogn- i 
TECKOEe pelmenHe (€}HHCTBEHHOe) CHCTeMbI JIMNHeCHHbIX HEOTHOPOJHNbIX ypaBHeHul 
dei A, 
Fa = 1780 (9) {any +... + Oyen + Py [8 (8), M9 (8)]} (¥V=1,...,m), 


(En \2 , (Oy \2} 2, vo ‘ Ip 
0 (9) = [( 5a) + (GR) | (X2 Gos we) + ¥2 Gos Mo)” 
Caa3b Mexyay 9 nu ¢t B Upegene mpH »p—>O0, c->0 onpeyesmnetcn paBeH- 
CTBOM 


aoa 
t = \ 6 (9) a9. 
4 


3°. TIpoctbiIM IpHMepoM, HJJIOCTPHPYICMMM MeTOR, ABIIAeTCA 3ayava 06 
ABTOKOJICOAHHAX B/IEKTPHYECKOHM CHCTeMBI, JIMHeHHaA Wellb KOTOPOH OOpasoBaHna 
ABYMA CBA3AHHbIMM KOueOaTeJIbHbIMA KOHTypaMH 0 Cxeme pxc. |*. 

Ecau: mpeHeOpeub TOKaMM B LWeMH CeTKH; JONyCTHTb, YTO XapakTepHCTuKa 
JIaMIIbl alMpOKCHMUpyeTrcA PaBeHCTBOM 


150 oe (u=c\s dt); 


fouaratb, uro MS,(MS + RC) #0, u B kayecTBe MaJIbIX lapaMeTPOB IPHHATb 
BeJIMUHHbI p UH C, OMpeyeJAemble paBeHCTBaMH 


= MS + RC o KEG wii LG? 
p= vLC a KECH I. ~ eh t{KiebL LA? 
TO ypaBHeHuaA CXEMBbI B Oe3pa3MepHbIx Tl€ PEMEHHBIX MOXKHO 3allHCaTb B BHe 


dx dy 


See he ig te Nay pet asl C2): 
dz 4 dz 1 d 4.2 
ce oe ya de Vg (— Hat Bay —% — Ty + bxy), 


rye Mojo*KeHo: 
o, =sign(MS+ RC), o=sign(MS,), t=vé, 


tae FT ea 2KI4E 
x= —\Idi (E=V |aeetzc|) = ac \ dt, 


S+ RC 
Ry KMS» MS, (K+ C)) vKM,S > _ VKMM,S_ 
Ree ae’ ree eeor = oe EMC 
EL v (kK + ey vL,;QyE (A + C) 


* Aprokome6aHuad 3TOH CXeMbI IPH HHbIX MpeANONOKeHHAX O ee MapaMeTpax H APyrHM 
MeTOJOM paccMoTpeHbI B pacoTe (?). 
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Cuctema (5) mpeycraBsaeT uacTHEIi cayyah (1), u cpopmysmupoBaHHaa 
BbILe TeOpeMa MpHBOAHT K BbIBOAy: ecw MS,(MS + RS + RC) #0 u Bemn- 
UHHBI » HW |C| OCTaTOUHO MaJIbI, TO HeEOOXOAHMbIM H JIOCTATOUHBIM YCJIOBHeM 
reHepalunH aBrokoseOaHHl B paccMaTpHBaeMOH cxeme saBJiseTca: R >O, 
MS + RC<.0, MS,<0; coorpercTByioulH MpeeJbHbIM WHKJI HenpepbIBHO 


3aBHCHT OT »p HC MH UpH p—-O0, c—>0 crpemutca kK kpHBOoH To: 
N= COSE, =2sint, 2,=2[Asin(t+ 7) + Bsin 3c], 
rye 


A=ZVT+G—H, B=t; w=arctg—y. 


@ 


2, = 0, 


[locneyyroujve MpHOIMKeHUA 3aKOHAa ABTOKOJIeEOAaHHH Mpu yCTaHOBHBLIeMCcA 
pe2xkuMe MOryT ObITb OMpejeJIeHbl yKa3bIBaeMbIM B paOoTe cnocobom. 


YpabCKHH MOJHTCXHHYCCKHH WHCTHTYT 
um. C. M. Kuposa 


UMTMPOBAHHAA JIMTEPATYPA 


Tloctynuso 
15 X 1955 


1Jl. C. Toutparuna, KOTO, 4, B. 9 (1934). 7K. ©. Teonxopuuk, Astoxko- 


weOaTebuble cucTrembl, 1952, crp. 89—98. 


Joknagn Akanemun Hayk CCCP 
1956. Tom 110, Ne 2 


ACTPOHOMH 4 


lr. ®. CHTHHK 


PACHPEEJIEHHE SHEPIMH B HEMPEPbIBHOM CIEKTPE 
CEPEAMHbI COJIHEYHOFO JWHCKA B ABCOJIFOTHbDIX EXMHULAX 


(ITpedcmasaeno axademuxom B. I. Decerkoseim 3 II 1956) 


Uccneqopanne pacnpeyeieHua SHeprv B HeMpepbIBHOM COJIHEUHOM creKT- 
pe B aOcOJHOTHbIX CAHHHWaX HMeeT BaKHOe SHAYCHHE AIA pasBuTHA TeOpHH 
CTpOeCHHA MOBePXHOCTHBIX CloeB CosHua. SHaHHe pacmpeyeneHua SHepruH B 
HeMpepbiIBHOM CneKTpe CosIHWa BayKHO TaKXKe B MpaKTHYeCKOM OTHOIICHHH, Tak 
Kak CoJIHle YaCTO HCNOJb3yeTCA B KAYECTBE STAOHHOFO MCTOUHHKA MPH CneKTpo- 
(boToMeTpuyeckHX u3MepeHnaX. Mexyy Tem, usMepenua AG6orta (?), npuBejeH- 
Hbie K aOCOJIOTHBIM eMHHUaM (3pr/cm?-cek) Munasptom (?), iBaI0TCA MO cy- 
WecTBy eC/|HHCTBEHHbIMH HE3aBHCHMbIMH aOCOJIOTHBIMH H3MepeHHAMH pacmpe- 
JeeHHA SHeEprHH B CnekTpe CoHuWa. CBou u3MepeHusa AGGoT Cc CoTp. ocyulecTBIA- 
JIM Ha OCHOBe NepBoro MeToJa aOcoJIOTHOH CneKTpodoTometTpuH, T. e. Ha OCHOBe 
IIPHMCHE€HHA HeCCICKTHBHOFO TeNJOBOrO MpHeMHHKa pafuallHv, BbIMOHAB- 
wero poJb aOcomloTHOrO HHCTpymenta. Bce nociegyioulHe u3smepeHua pacnpe- 
IeeHuA APKOCTH B HEMpepbIBHOM CnekTpe CowHWa, B TOM 4HCIe H H3MepeHuaA, 


OCHOB@AHHbIe€ Ha TIPHMCHeCHHH CTaHAapTHOrO HCTOUNHHKaA CpaBHeHHA (BTOpoH 


MeTOA aOCOJIOTHOH CHeKTpodoTomerpHu), MPOBOAUHCb B OTHOCHTeIbHbIX e]M- 
HUWAaX H VIA Tepexoja K aOCOMIOTHbIM EMHHHWaM TaK WIM HHade MpHBASbIBAJIHCb 
B u3sMepeHua AO6oTa ('). . 

Ha ocuose anasu3a COBpeMeHHOrO COCTOAHHA BoMpoca 06 H3MepeHHH Henpe- 


_pbIBHOrO CII€KTpa ComHla Mb! NpHwJiH K BBIBOAY O HeEOOXOJMMOCTH HOBbIxX 


HeESaBHCHMbIX aOCOJIIOTHbIX H3MepeHHi, OH parwoluluxCA Ha NPHMCHeHHe BTOPOroO 


-MeToja a6coumoTHOH cnekTpodotomertpun. I]pumMenenue CTaHjapTHoro HCTOUHNKAa 
“JA aOCOJIOTHBIX A3MepeHHH NO3BOJAeT ABTOMATHYCCKH HCKJUOUHTb BCe CeweK- 
“THBHbIC CBOMCTBA H3MePHTebHOM yCTaHOBKH. Tak Kak NepBOHadaJIbHbIe HCCIIe- 


JOBaAHHA HelNpepbIBHOrO CHeKTpa Comuia NPOH3SBOAHJINCb CO CII€KTpaJIbHbIMH 


“pu6opamu Hu3KOl AucMepcHH, TO eCTeCTBEHHO, YTO HOBbIe H3MepeHHA HEOOXO- 
‘JIMMo ObIIO NPOBOAUTb, IPHMeHAA CMeKTPaJibHbI amMmapaT C JOcTaTOWHO Oowb- 


moi Aucnepcuer u paspeuratouleli CHO. ITO, B CBO] OYepesb, TpedoBauo, 
C OMHOM CTOPOHbI, IPHMeHeHHA Oosee YYBCTBHTEJbHbIX MPHEMHUHKOB pajMalluH, 


~¢ Apyroli—Oouee HHTCHCHBHBIX CTAHapTHbIX HCTOUHHKOB CpaBHeHHsl. AOcouroT- 


HbIe€ H3MepeHHA APKOCTH CHeKTpa CovHia NpoMsBOAMINCb Ha KyyHHCKOH acTpo- 


“usnyecko OSceppaTopHu Ha COMHEYHOH yCTaHOBKe (rOpH30HTa/bHbIt CoMHed- 


HbIii TenecKon, AucdbdpakUMOHHbI MOHOXpOMAaTOp, TIpHeMHbIe oToseKTpuye- 
ckHe ycTpolictsa), ClelMa/IbHO OCyIleCTBIeCHHOK AA STOW uenu. J|ucnepcua 
MOHOXPoMaTopa B NepBoM NopsKe paBHa 3,3 A/MM, MosIHOe YHCIO LUTPHXOB pe- 


queTKH 36 000. 


Ha6smofenua BeauCb B Hepspom MopayKe cnektpa. Jana yCTpaHeHus lepeKpbl- 
Tuli CO CIeKTpoM BTOporo MopAAKa HCMOMb3OBaNICA MHpakpacubid uIbTp. 
Tins na6smoqenuit npumensastncp: |) cepHucto-cepeOp anni PoTosemenT C 3anupa- 
FOLLHM c0em (P9CC) Bcxeme C ra/IbBaHOMETPOM 1A OOaCTH AHH BOTH 5300— 
12500A (15 spi6pannpix yuacTKoB); 2) POTOYMHOXKUTENb C CyPbMAHO-1C3HeBbIM 
KaToom (DIY) B KoMOuHAaLMM C 9NCKTPOHHDIM OCIA Worpadom js peructpa- 
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uu cnektpa Connua B o6nactu 3500—6200A (25 BrlOpaHHbix yuacTkos). Uys- 
CTBHTCJIbHOCTb H3MEPHTEJIbHbIX CX€M C OOOMMH TIPHCMHHKaMH PafMallMH KOHTPO- 
JIMpOBaslaCb Np MOMOLIH KOHTPOJIbHOH aMMbl. OTO NOSBOMHJIO NPHBECTH BCIO 
cepuio HaGmogenuii cnekTpa ComHua H CTaHapTHOro HCTOUHMKa K OJHOH YYB- 
CTBUT@JIbBHOCTH H3MepuTesbHOH cxembl. IlomHaa Nomoca MponyckaHHA MOHOXPo- 
MaTopa, olpexersemaa jucnepcneli H WHpHHaMM BXOQHOH HW BbIXOAHOH Meer 
bila Up HaGsmuoyennn c MOCC 7,3u10,5A, a npn naOmogqenuu c OPY 0,66 A. 

Meroquka 4 MpaBysia aOCOMIOTHEIX H3MepeHH C OOOMMH TIPHeEMHHKAaMH pa- 
yuan Opin paspaOoTanbl NpH MepBbix HaOmMogenuax. B nocnegyrouleh pa- 
6oTe MbI CTporo NpugepxuBaluch UX. Hadmogenun c DICC Opin HayaTbl 
B 1952-1. ¢ DOSY = 8 1954.7, 

AGcouHOTHBIe H3MepeHHA APKOCTH HeMpepeiBHOrO cmeKTpa Cosa 9Tas0- 
HUPOBaHCb MIpH NOMOWA JeHTOYHOH Jlamnb! Oununca. Pacnpeyenenue sAp- 
KOCTH B CIeKTpe 9STOH MaMMbI B AOCOJIOTHBIX EMHMWAX MOJyYeHO CpaBHeHHeM 
C OCYILECTBJIEHHbIM HaMH YePHbIM TOM TIpH BbICOKHX Temmepatypax. nA 
TOPO YTOOb! MOJHOCTbIO HCKJIOYHTb BJIMAHHE OCMAaOJIeCHHA CBeTa B ONTHKE COJ- 
HeEYHOM YCTAHOBKH Ha aOCOJIOTHbIe H3MepeHHA, JIGHTOUHaA Jama NpHMeHsAaCcb 
HaMM B TIpOXKeKTOPHOH CuCTeMe, HaMpaBJIAIOWeH NyYOK CBeTa K 3epKaJYy WeJO- 
ctata. I]pu Takom cnoco6e cTaHyapTusalMH Hapsyly C CeeKTHBHbIMH CBOHCT- 
BaMHM ONTHKM COJHEYHOFO TeseCKONa H MOHOXpOMaTOpa ABTOMATHYeCCKH HCKJIIO- 
yasicd TakKKE HHCTPYMeHTAJIbHbIN Opeos, YTO MOATBEPXAeHO cnelMaJIbHbIM 
TeOpeTHYCCKHM HM SKCIEPHMCHTAIbHbIM HCCeOBaHHeM. TpeOoBasiocb yueCTb 
TOJbKO KOSPPHUMEHT OTPaKeHHA NMpPOReKTOPHOrO B3epKaa HW KospPPuLHeHT 
Mpo3pauHocTH 3eMHOH aTMocHepbl. CraHJapTH3alHA NpOWSBOAMaCb WIM B WeHb 
HaOsoqeHul ComHua wsIM Ha CNeqyrouwHh jeub. I]pu cranqapTu3aiuu Bce ycuo- 
BUA U3MepeHHA OblIH TAKUMH %Ke, KAK HW pH HaOMOeHHH COMHEYHOFO CneKTpa, 
H3MCHAJIHCb TOJbKO IWHpHHb! wieweH. Lupunbr BXOAHOM UH BbIXOAHOH leer 
YBEJIMYMBAIHCh JO 3 MM (MpONOpUHOHAbHOCTh M@KAY NOTOKOM HU IWMpHHOK 
mew B npegeiax oT 0,03 yo 3,4 MM Opilla NpoBepeHa doToseKTpH4YeCKHM 
cnoco6om). 

Vismepenua ApKOCTH B HeMpepbIBHOM CIeKTpe WeHTpa ComHeYHOTO AuCKAa 
TIPOHSBOAHJIMCb pH pasJIMYHbIX SCHHTHBIX PaCCTOAHUAX, YTO NO3BONAO YYECTb 
KOSPPRHUKEHT NpoOspayHOcTH 3eMHOH aTMocdepbl AIA JaHHOM JVIMHbI BOJIHBI. 
Kak noka3aJio TeupeTHyeckoe HCCIefOBaHHe, IpH SKCTPanoAUHH ApPKOCTH 
qucka CojHua 3a npejeib 3eMHOM aTMOC(epbl OHOBPeMEHHO Y4HTHIBAeTCA H 
BIHAHHE Opeola Ha CoNHeYHOM yUcKe (°). 

Jlia cyxjeHua 06 ycTohuMBocTH MpospayHocTH 3eMHOM aTMoctbeppi B Te- 
yeHne HadmogqeHHh Conia OJHOBpeMeHHO C HUMM MpOv3BOAMIMCb U3MepeHHA 
APKOCTH OKOJIOCOJIHEYHOTO Opeosa Ha POTOSJEKTPHYECKOM OPeosIbHOM oTOMeTpe 
B. I’. ®ecenkopa. Metoq OTHOCHTeEbHBIX OpeonoB, npesnomenubli B. T. Pe- 
ceHKOBbIM (°) H BrocneqcTBHH ycoBepmleHcTBoBaHHB E. B. IlsckoscKxolt- 
Decenkosow (°), NosBonus HaM OTOOPaTb AHH C ycTOlyMBOH MpospayHocTHIO 
aTmocdepbl. Oka3asocb, ITO B HM C yCTOMYHBLIMH ONTHYeCKUMH CBOLCTBAaMH 
aTMocepbl APKOCTb LEHTpa CO/IHEYHOFO JMCKa BHE 3eMHOM aTMOcdepbl onpese- 
Jagacb C olMOKOH B 2—3 pasa MeHbIUeH, YeM B HUM, HeyCTOMUHBHIe B ONTHYeC- 
KOM OTHOWeHHH. Ha ocHoBaHHu STOFO MbI HCHOMb3OBasIN JIA OKOHYATeNbHOL 
oOpaOoTKH TOJbKO AHH C YCTOHUMBLIMH CBOliCTBaMH aTMOCcdep»Et. 

OdpaooTka HaONO,eHHH NpousBosusacb no dopmyae 


= pit digest Pon B’ 

PL Bey Sees (1) 
1 
rye By — APKOCTb LWeHTpa CoMHeTHOrO AMCKA JIA IWIMHI BOWHEI B MUTepBamle 
Ad = 1c; py — koadpuuvenT mpospayHocTu 3emHoi aTMOC(bepbl; #7 —BO3]YUI- 
Ha macca; S; u S, — WupHubl, COOTBETCTBEHHO, BXOAHOH HM BLIXOAHOH mene 
MOHOXpoMaTopa Np HaOso,eHHH Connua; Ss — wupuna BxogHoli u BbIXO_HOM 
mere Np HaOMOAeHHH NeHTOYHOA Aamnbi; Fs, — u3MepeHHbIli NOTOK u3vy4e- 
HUA OT CpeAHeM YaCTH COJHEYHOFO AUCKa B MHTepBae AIHA BOMH Oh, NpomycKae- 
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MOM MOHOXpomaTopom; F’,, — usMepeHHbIii NOTOK usmyueHHa OT cpequeit yacru 


JICHTH! JaMIbI B MHTeEpBae WMH BONH 6),; ¢,— KoappulNeHT OTpaxenus Tpo- 
. , o 
*KEKTOPHOTO 3epKasia; BY, — ApKocTb cpequeli YacTH JeHTHI WaMMbI, paccunTaH- 
HaA Ha HHTepBall AHH BoNH Ah = | co. 
Yuer koadpbunnenta MpOSpayHOCcTH 3eMHOH aTMOCHepbl NPOMsBOANTCA rpa- 


| uyecku no npampm Byrepa. Ornomenne WWMPHH BXOAHOH WeIH HCNpaBJeHo 
3a BAMAHHE AudppaKuun. 


ope 
CM?. Cen 
60-10”, 


ee! 


3000 A 4000 SUU0 G00 7000 000s «G00 ro009 = 000» 12000 15000 


A> 4 


Puce. 1. Pacnpetenenue SHeprHi B HeMpepbIBHOM ClekTpe WenTpa comHeuHoro 
WMCKa B aOCOJIOTHBIX eAHHHWAX (MO Ha6sIofeHHAM c ®ODCC u PY). Dna cpas- 
HeHHA TIpHBeeHbl pesyJbTaTbl HaOsIOZeHHH A6o6ota, Bunb3unra u KpuBaa A660- 
ta — Mysbaepca. a — pesybTaT HaOsioyeHuli c BICC, 6 — pesynbTat Habwn10- 
nenuli c POY; J — craxkennad KpHBaaA mo HaOmoMeHHAM c @M9SCC un MODY; 
e@— Ha6mozenua AG66ora 1903— 1910 rr.; e—nHa6monennua A66otra 1920— 
1922 rr.; 2— kpupaa A66ora — Mysbyepca; 0 — na6mtogenuan Buapsnnra 


[I pu BEIMOHeHHH aOCOJHOTHEIX M3MepeHHH APKOCTH CneKTpa ComHta mpi cTpe- 
MUJIMCb OLLCEHUTb TOUHOCTb COCTABHBIX 9JIEMCHTOB STHX U3MepeHu. Ha ocHoBanuH 
3TOFO OblO MOMYYEHO, YTO BEIMYHHA OTHOCHTEbHbIX OLUHOOK aOCOsIOTHIX 3- 
MepeHHi APKOCTH JIA pasHbIX MH BOJIH 3aksIOueHa B Npegenax 5—10%. 
Sra owMOKa ompefenneTcCH COBMECTHbIM J[eHCTBHeEM OWHOOK HaGsmmO,eHUus 
APKOCTH COJHEYHOFO CMeKTpa, 9TAIOHHPOBaHHA JIEHTOYHOH JaMnbI Hv oripe- 
NeneHuA KOSPPUUNeHTA TpospayHOcTH MporxKeKTOpHOrO 3epKasa. 

Pesynptatp! HaOogenuh c DOCC u POY mpegctapnenn na puc. | (cm. 
Takxe (7)). Ha pucyHKe Quin CpaBHeHHA Janbl pe3syJbTAaTb! HAaOMOZeHHH AGGoTa 
u Bunb3uHra, MpHBeseHHbIe K LeHTpy AuCKa, H KpuBan AOGoTa — Myapyepca. 
M3 puc. | BugHo, ¥To AA o6nactTu i} >5000 A, rye HHH NOrOULeHHA HeSHaUH- 
TesIbHO HCKAKAIOT HEMPePbIBHbIM CIEKTP, Hal HAaO/OEHUA CXOMATCA C AHHbIMH 
Bunb3uura 4 WAyT HECKOJbKO BbIWe PaHHAX HM MO3AHHX HaOMOZenuH A66orTa. 
Dro FOBOpHT O TOM, YTO 06a MeTOMa AOCOJIOTHOH CeKTpoPoToMeTpHH MaroT Cxoj- 
HbIe pesyJbTaTbl. CeqyeT OTMETHTb, YTO KPHBaH A66oTa — Myabyepca, uc- 
MpaBleHHad 3a B/IMAHWe JMHMM MOrNOuleHHA MO MeTO/Yy Myapgepca (8) qua 
o6macTu < 4000 A, oTmuuaeTcaA OT Hale KPHBOH MeHbILe, YeM aHaOrM4Had 
KpuBas, MosyyeHHast B COOTBETCTBHH C padoToli Mumapa (°). Oto noka3piBaerT, 
uTO MeTOAUKa HCnpaBeHHA HaOOAeCHHH HEMpepbiBHOrO CMeKTpa 3a HCKarKal0- 
mee BMAHNE JMHH NOroMeHnA TpeOyeT AabueMuero yTouHeHHs. Ipumene- 
HH@€ MOHOXpoMaTopa CO 3HaYMTeIbHO AMCMepcneH MH paspeilaiolled cusol 
MO3BOJIMNO HAM OCYLIeCTBHTb HaOOeCHHA CheKTpa B ybTpaduoneToBoli 06- 

Si eels 


acTH M@KLy JIMHUAMH NormoujeHua. IlonyseHHad KpHBaA H3MeCHEHHA APKOCTH 
B yAbTpaduoneToBoli o6nacTH (puc. 1) MoKa3bIBaeT, UTO pe3Koe MaeHHe APKOCTH, 
HaOmogaBueeca AO6oTom u IletruTom (?°) B oOmacTH A<4100 A, BnuoTHy10 
npuOiusniach K Tpeseny cepuHH Basbmepa. 


KyuHuckaad acrpodu3snyeckad oO6cepBaTopHAa Iloctynus1o 
TocyapcTBeHHoro acTpOHOMHYeCKOrO HHCTHTYTAa 31 I 1956 
um. II. K. LU1repx6epra 
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Forxagn Akanemun nayxr CCCP 
1956. Tom 110, Ni 2 


MATEMATHYECKAS ®H3HKA 


A. T. CBEWIHHKOB 


NPHBJIMDKEHHbBIM METOJ, PACUETA CJIABO HEPErYJISAPHOrO 
BOJIHOBOJIA 


(ITpedcmaeaeno axademuxom M. A, Jleonmoeusem 18 IV 1956) 


IIpeqctapseT uuTepec 3aqaua O pacMpocTpaneHun paHOBOJH B BOJHOBOLe, 
H€3HAUHTEIbHO OTJIMYAIOWEMCH OT PeryJAPHOFO WHAMHAPHYeECKOFO BOHOBOLA. 
Tako cna6o HeperynapHbili BOMHOBO MOXKHO cee NpesCTaBNTb CNeqyIOULHM 
o6pas3om. Ilycrb B npoctpanctTBe 3afjana riaqkaad KpuBas L, xapakTepu3yioulasca 
KPHBH3HOH x (Ss) H KpyyeHHem vy (Ss), ABAAIOWMMUCA (yHKIUMAMM AMHbI Ayr 
Ss KpHBoH L. Ilyctb Byonb L ABuxKeTCA HeKOTOpad MOCKOCTb S, ocTaBaAcb BCe 
BpeMA HOpMaJIbHOH K KpHBoH L, npwuyem KpuBan L nepecekaeT mulocKocTb S 
BCerla B OMHOH H TOM %e TouKe O, a PUKCHPOBaHHOe HaNpaBJIeHHe B MNOCKOCTH 
S copnajaeT C HalpaBJleHHeM riaBHOH HOpMasH K kpuBol L B TouKe mepeceye- 
HHA ee C mocKocTbio. IlpH Takom nepemelleHHu TaaqKHH 3aMKHYTbI KOHTyp 
C naockoctu S, coqep»kalin BHYTpH ceOa TouKy O, oOpa3yeT OoKoBy1o M0- 
BePXHOCTb & pacCMaTPpHBaeMO"O BOJIHOBOMa, CCIM MAKCHMaJIbHbIM JuameTp D 
o61acTH, Or paHHYeHHOH STAM KOHTYPOM, He peBOCXOAMT payMyCOB KPHBH3HbI 
MW KpyyeHHaA KpxHBoH L uv B OHO ee Touke. B JambHetuem OyqeM CUHTATb, 
uto D< I/e,, THe e)= max {x(s), v (s)}. 

Torga nomoxKenHe m1000K TouKH M BHyTpH BOJIHOBOAa ONpeeHTCA TpeMA 
KOOPAHHaTaMH: s (qHHa yr HanpaBssArouleH KpHBou L), ru & (MOJIAPHbIe KO- 
OpAMHAaTHI B MocKocTH S c NONMApHOH OCcbIo yg = O, CoBnafaroljeh C HanpaBse- 
HHeM riaBHOH HOpMasiu KpuBoli L B TouKe MepeceyeHHA KPHBOH C MOCKOCTbIO)*. 

Sajlaua O pacnpocTpaHeHHH payNOBOJIH BHYTPH BOJHOROMa C HeasbHO NpoO- 
BOMAWMMH CTCHKaMH CBOJMTCA K peleHHio CHCTeMbI ypaBHeHul Maxcpeuua 


rotH =—ikE, rotE =ikH (1) 


(BpeMeHHaa 3aBHCHMOCTb B3ATa B Bue €—'°!) C JONOJHUTEbHbIM YCJIOBHEM pa- 
BeHCTBA HYJIO TaHTeHUMabHOH COCTaBAIOUeH  HalpAxXeHHOCTH 9JICKTPH- 
yeckoro MOJIA Ha CTeHKE BOJIHOBO,a 


[EX< tils==0; (2) 
B pplOpaHHolt cuctemMe KoopyMHaT ypaBHeHus (1) NpHHuMatoT Buy 
Le rv (Ss) pe hl a. ae 1+ rx(s) cos © ; 
75 [He TFG, 7, @) Hs| rrr ted ICIS ea 


4h GG) (6) ry (8) = 
= 5[19(s) He +i (s, r, e) Hdl — $ [Ho + oes He| = 


— —ik(1 +1rx(s)cos¢) E;; 


aH 
ae — Ziry(s) He + F (5, 7, 9) Ho] = — ik (1 + 1(s) 0089) Bes 

1-0 rv (s) 4 OE, pee = 7301((S)ICOS1 ! 3 
ae ee flee 09 oa ara) Hs; (3) 


* Auanornunad cucTeMa KOOpiuHaT BBOsMacb MKyre (') Ama pelleHHA  YaCcTHOH 
gayauv O KpyroBoM H3rHGe BOJIHOBOJa Kpyrvioro MmonepeyHoro ceyeHHA. 
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4 7) A : 
£2 try (s)Eo-+f(s.ts MEd ge | Zot peep, ayes] = I + 1M (8) cose) He 


OE 
—t 2 try(s) Ee +f (8, 1 ¢) Esl = ik (1 + 1% (s) 08 9) He, 
rye f2(s, r, 9) = (1 + 1«(s)cos¢)? + rv?(s), a rTpaHHyHoe yCuOBHEe (2) MoxHO 


TipeoOpa30BaTb K BUY 
{(1 + rx(s)cos¢)[E x m,] + f(s, 7, 9) [E X [1 X eel] }z = 0, (4) 


rye nN, Ht, —eMHHUHBIe BeKTOPbI HOPMaJIM HM KacaTesbHO K KOoHTypy C B 
mmockoctu S; €,— OpT KpHBOJMHeEHHOM KOOPAMHATHI 9. 
IpuOmmKeHHoe pelleHHe MOuJlyYeHHOM 3aqauu pM MaJIOM & OyeM HCKaTb 
B BUJe 
E = E°+.6,E’+..., _H=H®+2eH’ +..., (5) 
rye {E°H°}— none B 9KBHBaJICHTHOM UMJIHHPHYeCKOM BOJHOBOLE (5, Tr, ¥), 
norlepeyHoe ceyeHue KOTOporo orpaHHyeHo KOHTypoM C, T. e. 


{od 0 4 dH? +4 70 
Pr NOMS pono ae = — ikEs; 
, 0H® 0H? oH? aH? 
a george eles egy pp urine REY 
(6) 
ie Deron habe od eae 
nag Wea eon tages this: 
, 0E° OE , On. dF ; 
ag waist oe euiped aoe Ae 
mpuuem 
[E° x nls =0. (7) 


Tora, COXpaHsad B ypaBHeHuax (3) JIMUIb UIeHbI C NepBbIMH cTeleHAMH 
x(s) H v(s), QA ompeyeneHua nossa {E’H’} nomyuum cucTemy Heo,HOpOsHbIxX 
ypaBHenu Maxcpeuiia 


Daneel 


1 sg 
Fale tons ea dea ia We ee 
10H, OH, Ps.) dH, OH, Bye 
rie as BU Lae abuts 
; 8 
4 fs) , 1 OE, 5 , ( ) 
MeO) ge rity | Pig a GE Ch) pene, 
nF top dee ets BO kan 


rye JONOIHHTeIbHbIe CJlaraeMble B IpaBbIX YAaACTAX PaBeHCTB OMpeyemAoTcA 
mo (bopMyviam 
Oe 0 : 0 
A= alral v(s) Hs) + ikrx(s) cos 9Es\; 


1 {90 
B = = {55 [(s)H5 +  (s) cos ¢H13] — 5 (rv (s) HS) + ikrs(s) cos gE}; 


€ 
iaico 

C= — Pn 15 [rv (s) Hg. + rx(s) cos pHs] — ikrx(s) cos En : 

(9) 
(lie : 
D=—= iG 5p (9 (S) Es) — ikrx(s) cos ¢Hio\; 
1 (-0 
E = — = S5.9(s) Eg + x(s) cos @E$] — 2 (rv(s) E%) — ikrx(s) cos eH} 
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AnasornuHbim o6pasom rpaHHunoe ycopne (4) mpeoOpasyetca kK BHyy 


rv (Ss) EQ, . (10) 


Eq 


[EX n,] Sho a 


Kpome toro, nome {E’H’} JomKHo yjopnerBopatp «yCJIOBHAM H3JyueHHA» 
Ha Oe€CKOHeUHOCTH. 

Takum o6pasoM, HCKaxkeHHe Toma mpH ca6om Hapymenun peryJIA pHocTH 
UHJIMHAPHYeCKOrO BOJIHOBOJa B TMepBOM NpHOWKeHHH OMpeseAeTcA peuie- 
HHe€M ypaBHeHHH (8) C JONOMHHTebHEIM ycnoBuem (10). 

Bgeqa Bcnomoratesbuyio byHkuuio H”, onpeyensemyio M3 cooTrHOMeHna 


ikH” = ikH’ + M, (11) 


rye BexTop M B WHaMHApHyecKoli cucTeme Koopguuar (s, rf, ¢) HMeeT KOMTIO- 
HeHTbI {D, E, F}, Mbl MoxkeM 3aMeHHTb OTbICKaHHe Noma {E’H’} 3aqauei 
onpefenenua nosa {E’H"}, aBnaiomeroca pellieHveM HeO{HOpOAHOH CHCTeMBI 
ypapHeHul Makcsewia JA WMIMHApHyecKO cucTeMbl KOOpAHHAaT 


rot H” = — ikE’ —i4nk3™, rotE’ =ikH’, (12) 
rE 


idnkI = N -+--rot M, (13) 


a BekTop N uMmeer komnonentp {A, B, C}. Tone {E’H"’} ua rpanune BomHo- 
BOJla JOJDKHO YOBJIeTBOpATH ycuoBuIo (10) H ycNOBHAM U3uIyueHHA Ha 
OecKOHeUHOCTH. 

Sayaya ompeyeneHua BcMoMoratembHoro moma {E’H"} moxer paccmatpu- 
BaTbCA KaK 34faya BOSOYKJeCHHA IKBUBAJICHTHOFO WHJIMHApPHyeCKOrO BOJIHO- 
BOJa 3aaHHbIM OObBEMHBIM paciipeyesieHveM TOKa IPH 3afaHHOM 3HayeHHH 
KaCaTeJIbHOH COCTaBJIAIOUleH HarpAKeHHOCTH 3IEKTPHYECKOrO NOVA Ha rTpaHuye 
BOJIHOBO/Ia. 

PeileHHe MepBoli uacTH 3TOH sayqauH ano B padotax A. H. Tuxonopa 
u A. A. Camapcxoro (?). 

Pemenve {EH} 3sayaun o pacipeyeneHHH MOA BHYTpH BOJHOBOa pH 
3aJaHHOM 3HaYeHHH KaCaTeJIbHOM COCTABJIAIOMeH HallpxA2xXeHHOCTH 93JIeEKTPH- 
yeckoro ae {E X n} Ha rpaHule BOJIHOBOJa MOxKeT ObITb TpecTaBJeHO 
B Buse (°) 


E (M)cos6 = 7—(\IE x n] Hide, (14) 
= 


rye H,— HanpsxKeHHOCTb MarHHTHOTO MOA pH BOsOyxXJEHHH BOJIHOBOAa 
C HjeabHO MpOBOAAMHMH CTeHKaMH 2ICKTPHYCCKHM JMMOJIeM efHHHYHOK 
CHJIbl, MOMeLLeCHHBIM B ToUKy M wu cocTaBssiouluM yroul 6 c HampaBsjeHHem 
Bextopa E(M). Bptpaxenve ya BexTopa H, qaHo Ha padore (°). 

AnasOrHuHbiM O6pas0M Halpa»KeHHOCTb MarHuTHOro moda H(M) onpe- 
qemsetca (opmy sou 


H (M) cos 0 = le x n] Heds, (15) 
z 


rye H,— HallpsxKeHHOCTb MarHHTHOTO NOAA MpH BOsOyxeHHU BOMHOBOMA C 
WeaJIbHO MpPOBOAAWLMMH CTe€HKAMH MarHHTHbIM JHNOeM CAMHHUHON CHVIbI, 
MOMeUeHHbIM B TOUKy M wu cocTaBaAioWlHM yrod 6 c HanpaBJeHHeM BeKTOpa 
H(M). Bpipaxenve qua Bekropa Hz Tak2Ke JerkKO MOKET ObITh NOJIyYeHO. 

Takum o6pasom, nove {E’H"}, a caefoBaTebHO WM WCKaxKeHHe NepBoro 
nopsyka {E’H’} mpH 3aqaHHOM OCHOBHOM Move {E°H°} MmomeT ObITb slerkKO 
Hal yeHo. 


MockosckHii rocyapcTBeHHbIM YHHBepCHTeT Tlocrymusio 
um. M. B. Jlomonocopa 14 IV 1956 


LIMTHPOBAHHAA JIATEPATYPA 
1M. Jouguet, Cables et Transmission, M2, 133 (1947). 2 A. A. Camapckui, 
A. H. Tuxonos, KT®, 17, B. 11, 12 (1947), 3 A.H. Pea”, OcHopbl TeOpHH Mleve- 


BbIxX anTeHH, 1948. 
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Hoxnage Akayemuu nayrk CCCP 
1956. Tom 4110, Ne 2 


PH3HKA 


A. T. JOP®@MAH 


AWMAMATHUTHBIM PE3OHAHC B CHJIBHOMATHMTHbIX TEJIAX 
(ITpedcmasaeno axademuxom A. ©. Hoge 19 IV 1956) 


Hosetturme uccneqoBaHua Mo_TBepqMsM npelnomoxKenne (1) 0 ToM, 4TO JMa- 
MaPHUTHbI Pe3OHaHC* ABJAeTCA MOULHbIM CpeACTBOM H3yYYeHHA 9d/IEKTPOHHbIX 
MpoBogunkos (” *).OqHaKo Jo CHX NOp Kak TeopeTH4eCKH, Tak H 9KCMepHMeHTaJb- 
HO HCCJIEQOBaJIMCb JIMWb CaOoMarHuTuple BeulectBa. Tloatomy Ham npegcTaBas- 
JIOCb HHTEPeCHbIM BbIACHHTb, KAaKHe OCOOeCHHOCTH AHaMarHMTHOFO pe3oHaHca 
CleqveT OMKNAATb B CHJIBHOMAPHHTHBIX Telax. 

M3pectuo, YTO MarHeTOONTHYECKHE HW Fa/lbBaHOMAFHUTHHIe ABJICHUA B CHJIbHO- 
MarHUTHBIX TeaxX OOYCJIOBJIEHbI CIHH-OPOHTaJIbHbIM B3aMMOJelCTBHeM, KOTOpoe 
SKBUBAJICHTHO BO3JCHCTBHIO Ha SJIEKTPOHb! MPOBOAMMOCTH (HJM JbIPKH) HeKO- 
Toporo siekTHBHOrO MarHuTHOrO Nola H;, NponopuvoHambHoro camonpous3- 
BOJIbDHOM HaMarHHyeHHOCcTH (7, 8), 

IIpucyretsve noma AH; JomKHO Opiio0 Obl NPOABATDCA B MaMarHeTH3Me 
SJIEKTPOHOB NPOBOAMMOCTH (HIM AbIPOK). OAHAaKko STOT S9pcekT MpakTHYeCKH HH- 
YTOKEH WH BPA JIM MOET ObiTb OOHapyxen. Hapsayy c HuM ceqyeT ORKUMAaTb 
BOSHHKHOBeHHA HaMarHHTHOrO pesoHaHca Mpu BosselcTBuH Ha OOpa3ell 
SJIEKTPOMArHHTHBIX BOJIH UYaCTOTb! vy, ONpeeAeMOH BbIpamkeHHeM 


eH, 
16 = Gato? 
rye m* — apdekTuBHad Macca HOCHTeNeH TOoKa (9J€KTPOHOB HJM JbIpOK). 

Tlockonpky H; B KaxKOH OTAebHOH OOaCTH onpefeseTcA BeNMUMHOK 
CAMONPOK3BO/IbHOH HAMArHHYeCHHOCTH, TO vg (pH HE C/IHLUKOM CHJIbHbIX BHeLLI- 
Hux omAax H) He OuKHAa 3aBHCeTb OT MAKPOCKONHYeECKOH (TeXHNYeCKON) HaMar- 
HuYeHHOcTH Tena J. UacToTa quaMarHuTHOrO pe3OHaHCa vy B STHX BeLLeCTBaX 
WOJKHa yObIBaTb C POCTOM TeMMepaTyPpb! NO Mepe YMEHbILEHHA CAMOMPOH3BOUJIb- | 
HOM HaMaruuyenHoctu. IIpu TemnepatTypax, Jle*KallHX 3HAYHTeIbHO HHKE TOUKH 
KropH, [WaMarHuTHbIt pesoHaHC ovDKeH HaOstofaTbcA 3yecb (npu AH; = 
= 10% spect.) B o6acTu onTHy¥ecKHx yacToT 10!2—10'%. Ilo mepe npu6OsnKenna 
K TouKe Kiopi Hao O*KUNAaTb CMELLCHHA PC3OHAHCHOPO MHKa B CTOPOHY JJIMHHbIX 
BOJIH H Mepexoga ero (Bbiue TOUKH KiopH) B OOnacTb pagnouacToT. BuewHuM 
nosem H uv makpocKonuyecko HaMarHHyeHHocthl J OyseT onpeseATbCA JMU 
NOMAPH3alHA MOrOWaeMbIX BOJIH H OCTPOTa pe30HaHCHOrO MaKCHMyMa. 
Pe3oHaHcuoe norsioulenuve B OOsacTH uacToT 10!2—10! momxeT G6pbiITb, OYeBHAHO, 
HaGsIOMeCHO MpH OObINHbIX TeMIlepaTypax, eC/IH BpeMA M@EKAy CTOMKHOBCHHAMH 
HOCHTeNeH TOKa t>1/v. 

Tipupegenupie coobpaxkeHua MpHMeHHMbI Kak K PeppOMarHHTHEM BelLeCTBaM, 
Tax HW K BellleCTBaM C HEKOMMCHCHPOBaHHbIM aHTH@eppoMarHetusmom. B nepByto 
OYepe[b OHH OTHOCATCA, MOBHAMMOMY, K CHJIbHOMAPHHTHBIM MOJyNpOBOAHAKaM 
(beppuTaM, MaHraHuTaM HT. 1.) Mp MaJIOM ¥HCMe HOCHTeNeH ToKa. BosMoxKHO, 


* JlvamarHuTHbiit pesoHaHc 3ayacTylo HMeHYyeTCA B aMepHKAHCKOH JIMTepaType «IMKJO- 
[POHHbIM> Pe3OHaHCOM. OTO HasBaHHe He MOXET, NO HalieMy MHCHHIO, C/IYKHTb Hay4HbIM Tep- 


MHHOM. 
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YTO HCCIeqOBaHve MarHeTOONTHYeCKHX JIM TasibBaHOMArHHTHbIX ABJIeCHHH 
WM JMaMarHUTHOrO pesOHaHCca Ha OAHOM HM TOM Ke OOpaslle NOSBOJIHJIO Obl ONpe- 
weiatTb Kak H;, Taku m* B CHJIbDHOMarHHTHbIX Tenax. CnegzyeT oH aTb AHH30- 
TpOnHH 9STHX BeNHYHH B KPpHCTasvax. 

Mp 3e@cb He paccMaTpHBaeM oOCOOeHHOCTeH JMaMarHHTHOrO pe30HaHCa, 
CBA3AHHbIX KaK C TEXHHYECKOH KPHBOM HAMArHHYHBaHHA, TaK H C BOSMOXKHOCTHIO 
HaJIM4HA OOJbUIOrO YHCIa HOCHTeeH TOKa. 


Ilocrynuo 
12 IV 1956 


HWMTHPOBAHHAA JIMTEPATYPA 
14.T. op oman, JAH, 81, 765 (1951). 7G. Dresselhaus, A.F. Kip, G. Kit- 
t 


tel, Phys. Rev., 92,°827 (1953). 398 lb ace SE WeZ et erm Grbiex tem, ERS akios 
senblum, Phys. Rev., 98, 1418 (1954). 4 R.N.Dexter, Be Phys 
Rey., 95, 557 (1954). °©® G. Dresselhaus, A. F. Kip, C.Kittel, Phys. Revs 


el 
O87 O68i955). Ue KeGalt We A. Vea en. it R. Weta tots toe B.Cetlin, H. W. Da- 
il, Phys. Rev., 100, 748 (1955). “A.T.Camouanosuy, B. JI. KoubKoOB, DKOTO®, 
20,783 (1950). §&C.B. BoucoBpcKui, CospemeHHoe yueHHe O MarHeTH3Me, 4. UL 
§ 17, 1952. 
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Aorxuager Akagemun wayr CCCP 
1956. Tom 110, Ne 2 


PH3SHKA 


JI. A]. COJIOBbEB 


MH®PAKPACHAS ACHMITOTHKA 3JIEKTPOHHOM ®YHKIUMH FPHHA 
C TOUHOCTbIO JO et 


(II pedcmasazeno axademukom H. H. Bozonwbosvia 20 IV 1956): 


1. I[pHOmmxennas dopmyna qua uucbpakpacHoit acMMMTOTHKH 9ueKTPOH- 
HOH dyHkuuH puna Moxer ObITh NomyueHa pa3HUHbIMH MeTOgamu. Cpequ 
HUX JIMUWIb MeTO PeHOPMaJIH3aWHOHHOH rpynnpt (!) NO3BOMKeT erKO ONeHHTb 
cTeneHb STOrO NpPHOJIMKeHHA H HaXOJHTb CJleqylollve NpHOnmKeHuA. B 9stToL 
3aMeTKe TPH MOMOMM PeHOPMaJH3SaUMOHHOM Ppynbl BbMHCIAeTCA MHdppa- 
KpaCHaA aCHMITOTHKa 3JIeKTpOHHOH cbyHkuHH TP puHa c TOUHOCTbIO JO ef. 

laa dyukun T[puna, coorserTcrBy!olluX MpOH3BOJIbHO KaJIMOpoBaHHOMy 
9JIEKTPOMarHHTHOMy MOTeHWHaJy 


of 
A, == 2 7 =, l 
u axe (1) 
rye <T (2, U,)>) monepegHo, a w=const, ypaBHeHua peHOpMasmH3alMOHHOL . 
Irpynnbl uMerwT BH (?): 
G, (23, @5) = 2 7G, (1, Ot); H, (5, 8) = 25 4H, (C7, of); 
qazeh of =z 02 1, (4, of) = 2Ps (2, 08) (2) 


2. Ipencrapiaa cyHKunH Gu ¥ B Buse 


, n 2 2 2 
G(p, e, w) =i pa (p?, e, aE (p?, €2, @?) , (3) 
4 PmnPn } PmPnr 
F mn (P, &, @°) = Fe (nn — pe) (0% €8) + ape Gr Odi (p), (4) 


pu momourw (2) qa undpakpacHbIxX acuMNTOTHK yHKuMH a u Db (obo3Ha- 
GaeMbIX OJHHM CHMBOJIOM s) Mosyyaem ypaBHeHne (1) 


s (x, 4, e”?, w’?) ° dz (6) 19, , , 
a ene é —z, e°d(z, 1, €%), wd-)] abel 
Ft ee, w’?) \ alg ln SG | ( ) NE: (9) 
Xo 
rye 
' ' Ue Aiko oe toe m> — p? maid? is atin ke 
s(x, 9, e%, 0%) =s (E, a e%, 02) = S(S—E, me , 2°, OO"); 
Oxi, 27,07) = A (yt; €7,O7) 105; a( lenses: 


2 = 2 ‘ 
ez = etd( ; a Go)? =e ot (7 ‘ ps € — 9KCIIEPHMCHTAJIbHbIM 3apay. 
m 


Tipu &€->0 (m?—p?—>0) paq Teopuu BosmyujeHua gua cbyHKunH S B 
mpapoh uactu (5) He uMed Opi cMbicuia. M3mepan xe m?— pi—=0 B @]\MHHIAaX 
m2 —)2-+0, Mbl He BbIXOJHM H3 OONacTH €~ 1, B KOTOPpOH MOCJeOBAaTeJIb- 
Hble WIeHbI 9TOFO psa ObicTpo yObiBatoT. Ilosromy ypaBHeHue (5) CBOAAT 
gayjauy OTbICKaHMA ACHMITOTHKH QyHKUMH S K BbIUMCIeHHIO NO wae 

2 


TCOPHH BOSMYLeHHH ACHMMTOTHYeCKON cpopMbI (pyHkunn S. IIpu 9T0mM o4ye- 
BHJHO, UTO BKJIa] B ACHMNTOTHKY S laCT JIMUIb HYJIeBOH WICH pa3JIOKCHHA 
d(z, 1, e’) B pag no z—1, paBunii |. 

Tlanpnefiumit pacuer mpopogutcs faa d,(p) = d, = const. Ilepexoya B (5) 
K 9KCIepHMeHTaJIbHoMy 3apsazy e? Hw? =1, 4To TpeOyeT Np BbIYHCeHHH 
S ucnomp3opanua dyuKuun d(p?/m?, e), HopmupoBaHHol B p*?=0, Hu O000- 
3Hauad COOTBETCTBYIOUHe (byHKUMH Yepes s(x, 1, e°, dj), Mouyyaem BMeCTO (5): 


I 5 (x, 4,.e?, d)) Ee ne eae di)| (6) 
Ns 1 2, d,) J z—1L0e >) es 
Vo 
3. Boruncnum acumntToruueckyro dbopmy dbyHkunn S(é, u, e?, d))=s no 
TeOPHH BO3MYULeHHi C TOUHOCTHIO WO e*. CpaBHuBad (3) C 


G(p) =i FB (1+ =), (7) 


p—m 


g=1 


rye &(p)= (p —m) (pF, (P2) + mF.(p?)] —cymMma sBcex JuarpaMM coOCTBeH- 
HOli 9HEPrvuu 3JIeKTpOHa, HOPMHPOBaHHbIX Ha 9KCMe€PHMeHTaJIbHy!O Maccy Mm, 


nmowyyaem npH p? = m?: 


»3; 
a=b=s=1+mF,+mF,=1+>—|], . (8) 
P— Mip=m 
C TouHocrbio Jo e4 
4 
ee yp) v2) y 2) v4) y4) yp) 9 
=p =a as oe ye 23 a bg (9) 
WH, TpaPHyeckH: 
pe Po dame (i i SS 
ak / AW? \ ae, foe OAS te I Ne ink an x 
“eo 5) 5 zi 5 


BpruncyieHue OyeM MpOBOANTb CvleqyIoulMM oOOpasom. Jaa ©? nerKo 
MOXeT ObITb HaliJeHO TOUHOe BbIparkeHne. Bocnowb3yemMca MM, a Tak>ke NOJA- 
PpH3all\HOHHbIM (IT) u BepwiMHHbm™M (I') oneparopamu 2-ro nopsayKa Aaa BbIUHC- 


a 
nexus &, Tipu stom waqo paccmaTpuBatTb Mb Te wienb! BL (p), npons— 


BOJHaA OT KOTOPHIX NO p pH p* =m BblpaxaeTcd UHTerpaom no k, 
pacxojaulumca B OOsacTH R—>O0. TowbKO 2TH YJeHbI MW Jalor morapudmMuye- 
CKHH BKJIa B acummToTuyeckylo cdbopmy (byHKuHH a uO B (8). 

Jina OUeHKH CXOJHMOCTH HHTerpasOB JOCTaTOUHO NoycuntaTb cTeneHb & B 
WHCJINTeIe HW 3HaMeHaTese MOAMHTerpasbHOH (yHKUMH, NpeneOperaa Mpv 3TOM 
k? 10 CpaBHeHuto Cc pk. 

YpapHenue (6) He 3aBHCHT OT HOPMHpOBOUHOTO MHOXKUTeIA CbyHKILHN s. 


Ilosromy BbIyHTaTebHad Npouesypa Awa L OMKHA COOTBETCTBOBaTb HOPMH- 
= 0, Home 

—= <a ? AS An 

es Op |p=m 

KCHPOBaTb (HOpMUpya” pH sTOoM I’—B cooTBeTCTBHH Cc ToxKecrBoMm Yopyia). 
4. Ucnomp3ya «-peqcraBuienve id cnapHBannii (*), smerko nomyyaem 


A 


qua &” (p) Beipaxkenue 


(2) 2 (387, pi+m- peas , 
» (0) = sem {pe [tee Pd + 8) m In + dv =F p+ e(p — mh 
(10) 


POBKe Ha SKCIEPHMeHTaJIbHYIO Maccy m: & MOXKHO He (pH- 


Syecb HB JlambHeliimem 6 = m? — p®, |3|< m?. 
Moyctasnan S® (p+) B unterpan no & gan 3 uw orOpacuman sce 
as) 
WIeHbI, aloulWe KOHeUHbIi BKaq B ; : 


p 


» HOYIHM Ba HHTerpadia, 


p=m* 
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OUR H3 KOTOPbIX BbIYHCJIACTCA SJICEMCHTAPHO, a BbIUHCJIeHHe Ipyroro CyllecT=- 


BeHHO i cael ea 
ylpoulaeTcaA, CCJIM 3aMCHHTb BXOAALIHH B Hero In a Ha 
tn eet PE 8 

| n e+ 2pk—S— mi H HCHOJIb3SOBaTb JJ1A JlorapudpmMa CMeftyroulee a-peCTaBwe- 
He: 

Cd 
xX Ore 4 : 
Inz-=\e er Cae —— Clea. e—>+0. (11) 


0 
B utTore npH 6-+0 nosyyaem 
2\2((3—d,)? 3—d,)(6+c¢ 
m) (=) Wagse de ey 1) ( ) 
4n 8x? m2 8x? 
JimarpamMa bey IIpH BbIOpaHHOH B (6) HOPMHPOBKe Ha 9KCHePMMeHTAaJbHbIM 
BapaAy aeT JHUb KOHeEUHbIM BKaq B UH(ppakpacHyto acumntoTuky S, no- 


CKOJIbKY NOX HHTerpad WA me) BXOJUT MOJIAPH3alHOHHbIM ONepaTop II (&, e%), 
KOTOpPbIH pH MavIbIx k uMeeT NopagoK Ff. 


5. PaccmorpuM, HakoHell, MepekpbiBaromlyioca quarpammy Y(p). Et coor- 
BeTCTByeT HHTerpas no &, cofep2xalliM BepuIMHHyto YacTb I" (p, R). 


B OTJIHUHE OT yer ANA i (p, k) MOXHO NOJYUHTb JIMUIb BbIPaxKeHve 
yepes OJHOKPaTHbIe HHTer pa Jbl. OyHako HeETPyAHO MOKa38aTb, YTO C TOUHOCTbIO 
es) 
3 


FOL (p= Inc]. (42) 


JO GYIEHOB, AaroulHx KOHCYHBIN BKJal B 


dp oun 
fh ef p" n p” R2+2pk—8, k2+2pk—S8 
Bes ewig oot ort 208) ope 
‘ ee ted = 3, . 2d, ed) cere a ome 
T Rf Oph 2 @— ay S$ 9 (b+ mrt, — vrhp Jain}, 
(13) 
oTkya A 3) pH 6—0O HaxojMM BbipaKeHHe 
| ; iar (3—d,)? 5 (3d) (B+e+d), 8 
ed = (p— m) = [— —— Int 4+ —— 7, In + c()] 6 (14) 
6. Us (8), (9), (10), (12) u (14), nogzcraBaasx — P” — tu, oKOHYATENHO 
moyuaem: 
2f3—d 2d,+¢ 
O(, u, e,da)=—s = en — = + 
2\2[(3—d,)2 (2—d,). Gd, +c) 
+ (7) in = fe Inu pe,| +... x 
ee 3—d,; e2 \2 (3—d,)? . e2 \2 . 
x {1 sje int + (2) aes —In% — (=) Oln =. ie (15) 


Jina mo6oro u=£0 MOXxHO Tak BbIOpaTb MPOH3BOJIbHbIe KOHCTAHTH! C, Cj,..+, 
qTO NepBpad CKOOKa, MpesctaBssioulaa codoH S(1, u, e?, dj), OOpaTHTCHA B dp. 
Touku BO BTOPOli CKOOKe OSHayaloT HeCyUeCTBeHHbIe WieHbI Bua u(—1) xX 
x [e?f, (6, u)] + e47. (3, w)] WH BCe cTapuine Mo e YieHbI. 


TlogcraBiaa 
fa) e2 3— d, 
[jz in S(@ 1 —2, nd) | ee aC) (16) 
B ypaBHeHue (6), NouyyaeM aCHMITOTHKY SJeKTPOHHOH (pyHKILHH [puua: 
. p+m pry) 
GQlet a (17) 
rye c TOUHOCTbIO JO e4 
ea 3—d, ie ie 4 
ae ai ease 8 2 157 
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Takum oOpa3oM, wieH nopsyKa e* B «(e”) oTCyTCTByeT, H paHee MouJy- 
yeHHad (opMywia JIA &% BepHa C TOUHOCTbIO JO et. 

®ynKuna S B MpaBoH yacTH ypaBHeHua (6) moO TeOopHH BO3MyIeHHi 
TIpecTaBuseTcA pxAOM, cojep»xauuM sorapHdM B 1-H, 2-H u T. J. CTeneHsAX. 
Vis (6) cpasy cesyeT, uTo a(e?) ecTb pay mo e?, COCTaBJeHHbIM U3 Ko3p- 
(PHILMeHTOB pH sorapudmMe B NepBo cTreneHu. KoadpuuneHTbl Mp CcTapillux 


0 : 

worapudMax U3 E ins (2, uae di)] Bbinagaior. CeqoBpaTeJIbHO, BCe OHH 
S g=1 

JOJKHbI OMpeeNATbCA yepes « (e?). 


Neem 68, - 
Pasyaraa ( — =; | = (ui)-* = u—*e-* Boe pay no? win teineniganm 
4 
u—* (1 —a(e?)Iné sae a? (e?) In?¢—...), OTKya, B YaCTHOCTH, CJlefyeT, 4TO 


kosppunvexT 4-ro nopayKka mpu In’ yomKeH ObiTb paBeH 7/,a%, rye a, Nep- 
BbId wIeH B «(e?). MMeHHO 3TO MH MMeeT MecTO B cbopmyvie (15), NOMyYeHHOH 
HEMOCpeACTBEHHbIM BbIUHCJICHHeM 10 TeEOPHH BOSMYLLeHHH. 

B 3akioveHHe BbIpakalo TayOokyo OwlarogapHocrp JI. B. WupKosy 3a 
PYKOBOJCTBO IIPH BbINOJIHEHHH 9TOH padorl. 


Mockosckni TrocykapcTBeHHbIH yHHBepcHTeT Toctynus0 
uM. M. B. Jlomonocosa 18 IV 1956 
UMTHPOBAHHAA JIMTEPATYPA 


1H.H.Boroaw6os, A.B. Ulup kos, JAH, 103, 203, 391 (1955). 2? A.A. JIo- 
ryHos, KOTO, 30, 8. 6, 793 (4956). ?>H.H. Boroaw60B8,0. B.Wupkos, Yen. 
us. Hayk, 55, 149; 57, 3 (1955). 
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HAoknaange Akagemun nayr CCCP 
1956. Tom 110, N 2 


TEXHHYECKAA PH3HKA 


fl. T. KO3bIPEB u J. H. HACJIEOB 


3ABHCHMOCTb JJIEKTPONPOBOJHOCTH MOJIMKPHCTAJJIMYECKOFO 
CEJIEHA OT JABJIEHHSA JO 30 000 arm. 


(ITpedcmasaeno akademuxom A. ®. Hoppe 23 II 1956) 


B HacTosmeh paOoTe ucCeqOBalacb 3aBHCHMOCTb 93JIeEKTPpONPOBOAHOCTU 
NOJIMKPUCTaJIMYeCKOrO CeIeHa OT JaBJICHHA MpH pa3JIM4HbIX TemMmepaTypax 
Ha yCTaHOBKe BbICOKOrO JaBJICHHA, 10 CBOeMY yCTPOHCTBY aHasOrHuHOH ycra- 
HoBKe BpnyoKMena. 

VcxofHbIM MaTepHaJIOM WIA HCCIeqoBaHuli cy2xKU aMoOpdHplit cesen, 
NOJIYYeHHbIM TyTeM TpexkpaTHOM NeperoHKu B BaKYyMe XHMMYeCKH YHCTOrO 
cejleHa pH Temnepatype 205—210° (tT. e. Huake TOUKH MIaBseHua). II puroros- 
meHHe oOpa3u0B (MlaBuleHHe 4 
KPHCTaJIH3aluA) MpOHSBOAHIOCb 
B BakyyMe pu AaBuenuu 10-° Mm 
pt. cr. Temnepatypa KpucTaJiu- 
3aunH Oblia paBHa 214°. Jina 
YHHUTORKCHHA MHKPO- H MaKpony- 
CTOT B MOJIMKPHCTaJJIMYeCKHX 06- 
paslax OHM NOsBepraJucb MaBJe- 
HuI0 10 000 atm. npu Temneparty- 
pe 214° n 3aTem JJIHTesIbHOe Bpe- 
MA MporpeBalucb MpH 9sTOH we 


Ben EEN Ae 
TemMiepatype pH aTMocdepHomM 76’ 
HapseHuu. Iloce Tako o6paoor- os" A 
KH IJIOTHOCTh OOpaslloB OObIYHO 10 J Le ee | 


A 
yBelMuuBasach Ha 6—7% no 1-97? 
CPpaBHeHHIO C HCXOJHOH, a 3JICKT- - Es 
POMPOBOAHOCTb YBeJIHYHBAaJaCb B g siad madd 14.000 Phat 25,000 
1,5—2 pasa. Al /¢m 

ViccnmeqopaHuA 3aBHCHMOCTH Pye, 1. 3aBncuMocTb 9/1eKTpOMpOBOAHOCTH 6 NOMH- 
3JIEKT Pp ONPOBOAHOCTH MOJy4eHHblx KPHCTaJIHYECKOrO CeyIeHa OT MaBJIeHHA pH pas- 
OOpa3lloB OT aBJICHHA MIpOH3BO- JIMYHDIX TeMMepaTy pax 
WuIUCh B HHTepBasle TeMMepaTyp 
20-+-125°. Ha puc. 1 mpenctaBseHb! pesybTaTbl UsMepeHHH. Kak BUHO US 
pucyHKa, pH GOMbINMX [aBJICHHAX ZJICKTPONPOBOMHOCTh W3MEHACTCA 9KCIIO- 
HeHIMaJIbHO C JaBseHuemM. Bo BceM yKa3aHHOM HHTepBaJie TemnepaTyp U3Mc- 
HCHHA SJICKTPOMPOBOHOCTH C LaBJIeHHeM Obi OYHb BEHKH. Tak, JI OMHOTO 
M3 OO6pa3lloB Mp KOMHAaTHOM TemMnepaType yAeIbHOe CONpoTHBUJeHHe Ceweta 
MIpH aTMochepHom aBienuu O6bvio 2,6-10* om -cM, a mpH AaBscHHu 
30 000 arm. oHo cocTaBao Bcero JMIIb 42 om-cmM. IIpuOmusuTembHo Take 
He Pe3ybTATh! ObVIM MOJYUeHbI H WIA APyrux oOpaswos. 

I]pu Bcex WaBsIeHHAX 3ABHCHMOCTb SJIEKTPONPOBOAHOCTH F OT TEMMepaTyPbI 
IIPHOJIMSUTEIbHO OMMCbIBaacb U3BeCTHOM bopMy.I0n: 


os Aer Eee 
STO BULHO U3 puc. 2, re abl KPUBbIC 3ABHCUMOCTH JJICKTPONPOBOAHOCTH OT 


TeMiepaTypbl pH pasiHuHbIx JaBseHuAax. Tlompsyxacb puc. 2, MO%KHO BBIMHC- 
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S 
Ss 


JUTb BEMUHHbI SHeprHH akTuBauuu E. Ha puc. 3 qana 3aBMCHMOCTb 93TOM 
BeJIMYMHbI OT aBleHHA. BuHO, YTo 9HEPHA AKTHBALMH YMeHbLIAeTCA C TMOBbILLUE- 
HueM JaBenun. MccieqoBaHHA Opi MpOBeAeHbI TAKKEe MH C OObIYHbIM XHMHYEC- 
KH YHCTbIM CeIeHOM (HeleTYYHH ocTaToK oKomo 0,006%). U3menenua > C aBue- 
HHe€M H B 39TOM Cylyuae OblJIH BeJIMKH, a MpH 


a a See 30 000 aTM. yembHoe CONpoTHBeHHe TPH KOM- 
fo lon HaTHOM TeMilepaType paBHAIOCb OO OM-CM, T. e. 
See eee MOUTH COBNaaso CO 3HayeHHeM YJ{eJIbHOTO CO- 
E ap TIPOTHBJICHHA JIA CEUHAIbHO OUHLLEHHOTO Ceue- 
Ha, H38MepeHHOrO pH 9THX Xe YCOBHAX 

(42 om-cmM). 


So 
S 


il 


bg, O: 0° (on™ cm!) 


RO 


Ld 


10 
1000 
as Se SS 
SETS 
129 010090 80 10 60 80 40 3b 20 
e 70000 2U000 Kl /cm? 
Recto Puc. 3 


Puc. 2. 3aBHCHMOCTb SJIEKTPONPOBOAHOCTH o MOJIMKPHCTAaIMYeCKOrO CeeHa OT TeMMepaTypbl 
TIpH pasvMYHbIX MaBJIeHHAX 
Puc. 3. 3apucumoctb 9HeprHH akTHBalluH E or JaBpneHua 


B HacTosulee BpeMA BeyTCA aAHANOPMYHbIe UCCeOBAHHA C MOHOKPHCTaI- 
samy ceieHa. Ilo npeqBapvTebHbIM JAHHbIM Pe3yJIbTATbI, NOJYYeHHbIE JIA MO- 
HOKPHCTAJJIOB, MAIO OTMMUAIOTCA OT OMMCAHHBIX Pe3yJbTATOB JIA NOMHKpHuCTas- 
mmyueckoro celeHa. Ilpu KoMHaTHOH TemmepaType yfeuIbHOe CONpOTHBeHHe 
MOHOKPHCTasula pH aTMoctbepHoM AaBeHHH cocTaBsaeT 2-1040mM-cM, a pH 
30 000 atm.—56 om-cM (H3MepeHHA NMPOKSBOAHJINCb MapaebHO OCH C). 
CpaBHuBand MpvBeseHHble aHHble AIA CemeHa C pe3yJIbTAaTaMH HCC/eqOBaHHH 
Teimtypa BpxuaxKmeHom u uHTepmpetrauuMei Bapyuna (+), serko BHeTb Oosb- 
Io0e€ CXOACTBO B NOBeeCHHH Teypa H CejleHa Mp BO3eHCTBHH Ha HHX OOJIb- 
WX JaBeHuh. BpuyoKmen ucceqopas COOCTBeHHbIM NOJYNPOBOAHHK, NOSTOMYy 
MOXKHO CUHTATb, YTO B e€FO OMbITAX HMeMO MeCTO H3MeHEHHE COOCTBeEHHOK Mpo- 
BOJMMOCTH C JaBseHHem. B omvcaHHblxX Ke OMbITaX C C@JIEHOM Mbl HMeJIH JeJI0 
C MPHMeCHbIM TOJYMPOBOAHHKOM, OOslaaloulHM JbIPOUHOM MpPOBOAMMOCTHIO, 
OMHAKO TPH OO/IbLIHX WaBMCHHAX MbI, BeEPOATHO, HME Jes0 Tak2Ke C COOCTBeH- 
HOH MpOBOAMMOCTbIO, a Mp MasIbIX — C TIpHMeCHO!. 

C yaHHOH TouKOli 3peHusa cormacyeTcaA HW TOT (bakT, YTO 3HaveHHe BTeKTPO- 
TIPOBOAHOCTH CNel|HaJIbHO OUMUICHHOrO H XMMHYeECKH YHCTOrFO HeOUHILeHHOTO 
ceyleHa TIpH OOJbIUHX JaBJIEHHAX MOUTH COBMasalor. 


JleHHHrpayckui dv3NKO-TeXHHYeCKHH HMHCTHTYT Iloctymua0 
Akajlemuu nayk CCCP 13 Il 1956 


WMTHPOBAHHASA JIMNTEPATYPA 
‘J. Bardeen, Phys. Rev., 75, 1777 (1949). 
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Wornagn Akanemuu Hayk CCCP 
1956. Tom 4110, Ne 2 


TEXHHYECKAH PH3HKA 


B. B. JIMHYEBCKHH u unen-Koppecnouzent AH CCCP A. M. CAMAPHH 


OKHCJIEHHE MAPYFAHIJA, PACTBOPEHHOFO B )KHAKOM )KEJIE3E 


Hsyyenne oOpasopanHua H COCTaBa MpOAyKTOB peakUMit OKHCeHMA MapraH- 
Wa, PaCTBOPeHHOrO B X%KHAKOM 2%KeNese, HEOOXOAHMO VIA COBEPILeHCTBOBaHHA 
PaCKHCJIeHHA CTaJIH MapraHleM. 

@MuKCHpOBaHHe PaBHOBeCHA Mpomecca, ompeemiemoro ypaBHeHHeM 


MnO,+%* Hr = [Mn] + x H20,,), 


(MO3BOJIAeT YCTAHOBHTb BJIMAHHe TeMMepaTypbl H KOHICHTpaluu MapraHia Ha 
cocTaB MpOAyKTOB peaKUMH OKHCIeHHA MapraHlla, pacCTBOpeHHOro B KUAKOM 
eese. 

B HaCTOAILeM COOOULEHHH H3JIOXKEHI PeSyJIbTATbI OMpeeieHHA paBHOBecuA 
pacTBopoB »xee3a B MapraHlie C Napo-BO_opoAHOH cMecbio pH 1565 n 1605". 


<fJ, 2. |e ae 
=o All =U. 7 LG 
Lg [% Mn] => 


J 


Puc. 1. Sapucumocth mexazy lg [Pi1,0/P u,01 4 
Ig [%Mn] 


TloctmKenme paBHoBecuad (HKCHpOBaIH 110 MOAB/eHHIO OKMCHOH IJIeCHKH 
a MOBEpXHOCTH MeTaJa. 

| B cy BbICcoKof CKOpOCTH OKMCeHHA Maprani{a paBHoBecue B UCceAye- 
ImMoli CucTeme He BCerga yaBasocb AOcTHrHyTb. PesyabTaTbl CuMTAaIH YyAOBdIe- 
ITBOPAIONMMM YCNOBHAM PaBHOBeCHA IIpH CoxpaneHun CTaOHMbHOrO NOJIORKCHHA 
laeHKH Ha MeTanme B TeseHue S—10 Muu. 

| Ha puc. 1 B kKoopquHaTax lg [% Mnj—lg[Px,0/Px,| mpescTaBleHa 3aBH- 
SHMOCTb OKHCIHTeMbHOrO MOTeHUMaIa Laso0BoK (asbl oT CosepaHuA B pac- 
TBOpe MaprauHlia. : 

| Kpupaa qua 1565° Opima yCnoBHO pa36uTa Ha pA NPAMONMHEHHBIX YUaCTKOB 
l4 ObIIO IPHHATO, YTO B MpeemaX BbIMeCHHbIX TAKHM o6pa30M KOHUeHTpaluit 
aprania MpoucxoguT oOpasoBanve OfHOrO NposykKTa OkMCMeHMA Mapranila 
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tana AMnO (!—A)FeO ctporo nocTosHHoro cocTaBa, NpHuem A = 1/x. [laa 
K@KOO yUaCTKa BbIYHCNeHbI! SHAYeHHA X, KOTOpble PaBHbl OTHOLMENHIO 
A 1g [% Mn] 


— W KOHUCHTpalldA 3aKHCH MapraHila B OKHCHOH cpase. Tlosy- 
Alg [Pu,o/ Pu,!’ 


yeHHbIe 3HaueHHaA x WH MpoweHT MnO otTHe- 
%o CeHbl K CpefHel KOHUeHTpaluud Mapranila 


a Ha KaKJOM H3 yuaCcTKOB. 
Ha pnc. 2 noKka3aHa 3aBHCHMOCTb CocTaBa 
g MpOMYKTOB OKHCeHHA Mapranua OT Cojep- 
1 G0 3KaHHA 9TOrO JeMeHTa B pacTBope. 
= Bpiio ycCTaHOBJIeHO, YTO Np KOHWeHTpa- 
= 49 UHH Maprania Bpuue 1,8% uMmeeT MeCTO 
peakunA 
20 MnOr = Har) = H,0(r) + [Mn], 
AF? = 72150 — 36,83 T, (1) 
G4 G8 12 {6 20% paint 
Mes Ig Ky =— 7+ 8,05. 
Puc. 2. BauaHne KOHUCHTpalHH Map- | 
raHla Ha COCTaB OKHCHOH a3bi B ycnosuaAx JaHHoro 9KCnepHMeHTa Opin 


ONpee CHb! TeEPMOJHHAMHYECCKHE (byHKWHH 
peak B3aHMOJeHCTBHA BOAAHOTO Mapa C KXHAKHM *KEJIE3OM, TIPHYeM TpHMe- 


HAJICA MeTOA HeMpepbiIBHOro oT6opa npoO B Npomecce niaBKH. Tak OblJ0 
HaHJeHO JIA peakUHu: 


Ha) + [O] = H,0(), 


AF? = — 43450 + 20,60T, (2) 
Ig K, = 2 — 4,563. 


CymMuposanue ypaBHeHuli peakunit (1) u(2) mo3sBommeT NoyaHTb ypaBHe- 
HH€ peaKUHH OKHCJICHHA MapraHlla, paCTBOpeHHoro B %Keve3e: 


MnO, = [Mn] + [O], 


AF$ = 115600 — 57,43 T, (3) 
os 8, 


CyMMHpoBaHhe ypaBHeHuA peakiuu (3) c ypaBHeHuamu peakuui [Mn] = 
=Mnx 4 4/,,Oxm)= [O] npuBoquT kK ypaBHeHHto JMCCOWMaLMH 3aKHCH MapraHla 
H NO3BONACT BbIUMCIHTb YIPyrocTb ee AMCCOMMAaLMH. 

ia peakwuu 


MnO, => Mnx ++ 1 /9(r) 5 


AF = 132330 — 41,65 T, (4) 


Ie 28920 
Ig Poy = — pe +9,10. 


Yupyroctb juccouMaluu 3aKucH Mapranya pH 1600° pasna P 
=4,57-10°7 atm. 

Hccneqopanue HemeTammuecKuX BKIOUeHuH — yacTuL IIpOMyKTOB peak- 
WMH OKNCI€HHA Mapranlla Ha MeTaJorpaduyeckuXx WWIHPpaxX HW BbIAeICHHIX pH 
aHOAHOM paCTBOPeHHH MeTAaJJIa NOATBEpXaeT MPaBHJIbHOCTb CeaHHbIX BbILWe 
BbIBOJOB. C MOBbILIeHHeM KOHLeHTpallHH MapraHila B pacTBOpe YaCTHIbI BKJIIO- 
YeHHH CTaHOBATCH Ooslee MEJIKHMH, OKPYTVIbIe YACTHLUbI CMCHAIOTCA MHOPOyroJib= 


HbIMH;, IPH BbICOKHX KOHUCHTPpalWAX MapraHila MOABJAIOTCA ACH PUTOBH AHbIe 
BKJIIOUCHHA. 
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— 
= 


‘a 
O2(Tr) 


K cmamvoe b. B. Jluntescxozo u A. M. Camapuna, cmp. 209 


Puc. 3. a—0,135% Mn, 390x; 6—1,80% Mn, 800*; ¢—41,8% Mn, 300x 


K cmampve B. II. Macaoea, cmp. 280 


Puc. 2. Bicorium kusbassiense gen, et sp. nov. 
a — ceveHusl yepes MepHTaHi (2); 6 — yepes3 
runotaminii (2). Boro co una. 45 X 


Ha puc. 3 anpe_craBienbl vacTuuE BKMIOYVeHUM, OOHApyXKeHHBIe B Crvape, 
onepxKamem 0,135% Mn,— sto ceppie rio6ysBI C YEPHbIMH BKpanJeHHAMH BHY- 
pH; Ha pwc. 36 — BKONeHHA, OOHApy>KeHHbIe B CraBe, Cosepxkamiem 
80% Mn—sto Mekve OrpaHeHHble YaCTHLbI; Ha PHC. 3 6—yacTHUB BKOVeEHNA 
[CeHAPHTOBUAHbIe, Ceporo UWBeTa, OHH OOHAPyx*eHbI B MeTawIe, COepKalllemM 
H1,8%Mn. [pu HepbicoKux KOHUeHTpaluAX MapraHla Up KpHcTanu3aunHn 
JacniaBa OOpasyroTca wKuAKHE pacTBopp! A MnO(1—A)FeO c nospiwenHpim co- 
Jep2xKaHHeEM 3aKHCH 2%Kee3sa, YCTHUbI BKJIOYeHHH B STOM Cry4ae MO BHELUIHeMy 
SHY HAaNOMHHAIOT YaCTHUbI BKMIOUCHHH YHCTOH 3aKHCH »%KeIe3a. C NOBbIUeHHeM 
SOHLCHTPalH MapraHlla OKHCHbIe BKJIOUCHHA MO COCTaBY COOTBETCTBYIOT JAByX- 
basHol OOacTH AHarpaMMbl CocTOAHHA CHcTemMp! MnO—FeO; B npegenax 9Tob 
ONaCTH MOTyT OOpa3s0BbIBaTbCA OMHOBPCMEHHO WH MKHAKHE WH TBEPALIE YaCTHLBI, 
fak KaK TemnepaTypa MiaBJeHHA MOCNeqHHX BbILe TemMmepaTypbl MeTaswa. 
AakoHell, MPH 3HaYHTebHOM MOBbILeHHH COMep%KaHHA Mapranula oOOpasyioTcs 
POJIbKO TYrOMmMaBKHe TBepAble paCTBOPbI WH BbINafaeT U3 pacTBopa uNCcTas 
3AKHCb MaprauHlla. 

Bp MCCNe€AOBaHbI. MpOAYKTbI OKHCJICHHA MapraHwa, OOpa3s0BaBlineca B 
Je3yNIbTATe HCNapeHHA MapraHula H3 MeTaa HM NocesyiouleH KOHAeHCaLHH 
1apOB OKHCJIOB Ha XOJIOQHbIX YaCTAX YCTAHOBKH HW Ha NOBEPXHOCTH 3aCTbIBLUEeTO 
ACTA IHYeCKOPO CIHTKA. XHMHYECKHH aHasiH3 NOKa3aJ, ITO B NPOyKTax OKHCIe- 
1HA CojepxKutca 98,2% 3aKHCH MapraHila; PeHTTeHOCTpyKTYPHbIM aHaJIH30M 
yCTAHOBJIeH MapaMmeTp peuleTKH @ = 4,43; OH O4eHb OH30K K TaOMMYHOH No- 
STOAHHOH 3aKHCH MapraHla. OOpas0BaHHe STHX OKHCJIOB MpOHCXOAHT, OYeBH]- 
10, B TOHKOM fa30BOM CJ10e Ha MOBEpXHOCTbIO MeTaJWa, HaCbILeHHOM NapaM# 
Aapraulla. 


Tloctynuso 
1 III 1956 
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Jlonaagn AKkagemun nayx CCCP 
1956. Tom 110, Ne 2 


TEXHHYECKAH PH3HKA 


H. H. CMHPHOB 


JMCNEPCHOHHbIE CBOMCTBA MHOFO3AXOHBIX CNHPAJIEM 


([Tpedcmaeaeno axadenuxom M. A, Jeoumoeusem 20 II 1956) 


Muoro3axogHoll CHupaJbIO Ha30BeM CIUpaJib, HABHTYIO Ha UMJIMHAp MU COCToOs- 
Ilyio U3 AByXx HM Oosee npoBoAHUKoB. [Lan onpeeeHHOCTH MbI paCCMOTPHM CHa- 
yaa ABYX3aXOQHylO JICHTOUHYIO CHMpasb c marom d uw WMpHHoli NeHTEI 2 OD 

(puc. 1). Bce pesymbTarsi Oe3 Tpyfa MoryT ObITb 
WN SEONG pacnpocTpanenbl Ha Apyrne MHOrO3saxOMHble CIH- 
ANA 


pamn. Kak H3BeCTHO, Oe BOJIHbI, pacmpocTpa- 
Y HAIOULEHCA BAOJIb MepHOAMYeCKOH CHCTeMbI, MO-= 


2%KeT ObITh MpefCTAaBJCHO B Bue pAfa MpocTpan- 
CTBCHHbIX TapMOHHK: 


Puc. | ES > E, (yur) ei? etz, (1) 


ee S} H, (qr) ef”? effy2, (2) 
rye 
=P k=— 5h =h—Ww—; h=—; 


Cc 
3ABHCHMOCTb OT Bpemenu e '°’; d —mar cnupanu; A — BomHOBOe HCO; 
v — (pa30BaA CKOPOCTb BOJIHbI B CHCTe€Me€; C— CKOPOCTb cBeTa. 

J\1A paccMoTpeHuaA MHOFO3aXxOJHbIX CHMpaseli MbI BOCMOJIb3yeMcA MeTOJOM 
MIpOCTpaHCTBeHHOro pesonanuca (1), Cyl4eCTBO KOTOPOrO COCTOHT B TOM, UTO Ha pa3- 
JIMYHBIX YuaCcTKaX JMCMePCHOHHOM XapakTepHCTHKH (3aBHCHMOCTD V/C = f(R)) 
OHH H3 YWICHOB pla, TaK Ha3bIBaeMbIM PeSOHAHCHbIM WleH, OyjeT TrmaBHbIM, 
a BCE OCTAJIbHbIe YWIeHbI OyAyT WaBaTb NlompaBKy, OOyCMOBeHHy!IO NepHoyuge- 
CKOH CTpykTypou. JLucnepcnonHoe ypaBHeHue JIA Cy4ad N-ro NpocTpaHcTBeH- 
HOrO p€30HaHCa MOXKHO MOJYIHTb, CCH NOLYHHUTS NOMA N- MpocTpancTBen- 
HOH PapMOHHKH TpaHM4HbIM YCOBUAM, YUHTbIBAIOULHM MepHOM4HOCTb CHupaJH: 


Es = i [Ha — Ha + grads (Ere — En)| , (3) 


H.-H, = 0. (4) 
Sqech S —HamlpaBeHHe BOI MpoBosla, * — HanpaBnenue, HOpMavbHOe 
K CIHpaIbHOMy Ha MOBepXHOCTH WMH Apa; r — payualbuoe HanpaBsenne. 
Mugexcpt 1 4 2 oTHocaTcs, COOTBeTCTBEHHO, K TIOIAM BHYTPH HM BHe UMMA Apa 
C payuycoM, paBHbIM pafluycy ciMpasu. Ycnosue (3) aABsaeTcA yTOUHeHHeM 
OObI4YHO MpHMeHAeMoro ycuoBua E, = 0, yaNTHIBaIONUM NepHoy_MYHOCTS CTPYK- 
Typbl. OHO ObiIO BEIBeeHO B (?) H IPHMeHEHO K BONHAM, pacnpocTpaHnsIouLUMcA 
BAOMb OMHO3AXOMHOK CiupamH, B (1). Ycnopue (4) o3Hauaer HeMpepbIBHOCTb Co- 
Zhe. 


CTABIAOIMX MArHATHOrO TOMA BAOb CMpaNbHOrO HampaBreHna (BcneycTBHe 
OTCYTCTBUA NONepeyHbIX TOKOB B MpoBose). Kak Obls10 NOKa3aHO B (?) qa cnupauH 
MS JI€HTbI H M3 Kpyrvloro MpoBoga, BeMuNHa — paBHa COOTBeTCTBeHHO 


kp ,_ 2b 

—_) * < — — 

In Dp? ira eee (5) 
Pe Pp — paccToxnHe Mex ly COCeETHHMH MIpOBOJHHKaMy. 

Jlerko BHJICTb, 4TO B CJ1ydae M1-3aXOJHOH ciivipasiu 


| d 
ermal (6) 
M NO3TOMy BMeCcTO (5) MOxKHO HanHcaTD: 
anyed ut Leuke 2nb 
eran aawaakeC apionss boats sie (7) 
Onpeyeisem Noa BHYTpH cnupamu (r-< a): 
Se ont, As 
En = [itt Bal’ (gf) — = Ca ere ee 
| nh, p x ; 
B= |S Br (1) — ik, AT (rar) lemeeltn?, 
iy bane Behiaoe sr) aire (8) 
Hy =| BAL, (tt) + ihyt, An, (Ne ees 
Hy, = liky, BAU, (iat) —ikt, Ant, (i,rleineetin® 
H,=—A,L, (1,7) eine”. 
: Tn rn 
(Toas BHe cnMpaH Nosyyatcs 3amenon J, (y,r) Ha K, (7,7), B, wa B, ea 
i 
Hw A, Ha fee ) 
Kn (%n®) 


Jl1a MpaBoll cnupaiM B WHJIMHApMuecKOi cucTeMe KOOpjHHaT MMeem: 
E,=E,sind-+E,cos$, H,=H,sin9 + Hecos9, j 
H, = — H,cos3 + Hgsin 4%. ©), 


Tloqcrapiia pBbipaxkenua (8) B rpaHHuHble ycnopua (3) u (4), mocse 
HeECJIOMKHbIX TpeoOpasoBanu NOJyYHM JMCHepcHoHHoe ypaBHeHnue JIA OOaCTH 
N-TO pesoHaHca: 


1 rf sind 
Ne t 29, wy ere (¥,2) Kd (Yp2) ee ie (Yp@) [ome (Y,] ate m Vn 10 
Re Sie , sind z ( ) 
In (Yn@) Kn (Yn + 4m 
d a Ph — & 
rye q= os AJA M-3aXOMHOU JICHTOUHOU CiHpaJIH U qe => Cree ANA M-3axol 


HOU CNMpaJH u3 Kpyrsoro MpoBoya; a — payuyc cnupasu. 
IIpoctpaHcTBeHHbili pe3oHaHC MOXKeT HaCTYMMTb, eCJIM TOKH B CoceqHHXx 
BATKAaX CNMpaJIH Haxo_ATca B dbase. Jia OMHO3aXOAHOK HIM NpocToh cnupamu 
yCJIOBHEe S-PO MpocTpaHcTBeHHOro pesonanca uMesIO BUA Ad = 27s. ia cunasno 
BOsOyKTaemoH ABYX3axOJHOM Cnupasu BMeCcTO 3TOrO 6yfem uMeTb hd/2 = 2xs, 
Tak Kak pacCTOAHHe MEXKy BUTKAMH B ABYX3aXOAHOH Cnupasn paBuHo d/2.B cay- 
yae aHTudasHoro BosOyKeHHA pesoHaHc OyeT, ec TOK NpH Nepexoge oT 
OMHOrO BUTKa K J pyromy HCHbITLIBaeT NpHpalenne (asbl Haz (YTO KOMNeHCHpyeT 
AHTHa3HOCTh B BO3OyKCHHH) HM YCMOBHe pe3OHaHCa MbI 3aMHUWIeM B Bue: 


hd =~ 2n (2s), (11) 
hd = 2n (2s + 1). (12) 
213 


Met noszyyaem W3BeCTHBIM pe3ybTaT, YTO pH cHHdasHoM Bos0yxKLeHHU 
MPOCTpaHCTBeHHbI Ppe3OHaHC MOFYT HCHbITbIBATb TOJIbKO FapMOHHKH C YeTHBIM 
A3HMYTaJIbHbIM HHAeCKCOM (1 = 2s), a Mp aHTHa3sHOM BO30yKeHHH TOJbKO C 
HeYeTHbDIM HHeKCom (1 = 2s +1). Hue npHBOAATCA AHCNepCHOHHbIe XapakTe- 

PHCTHKH, TMONyYeHHbIe TyTeM 
ue YHCJICHHbIX PpaCueTOB TIO MeTO- 
Ry, H30%*KeHHOMY B pa6ote (*). 

Puc. 2 oTHOCHTCA K CHHpa3- 
HO BO3sOyxaeMOH BOJIHE TIpH 
CNe€QYIOUMX 3HAYCHHAX PreomeT- 
pHy¥ecKHX MapaMeTpoB cnHpa- 
mu:a—npuctg § = 10, 2b/d = 
=0,1; 6—npn ctgd= 20, 
2bid = 0,1 (K=Akd/2n, H = 
=: hd/2n). Ha pune. 3 qanbr AuC- 
TlepCHOHHbIe KPHBbIe AHTHAa3HO 
BOsOyKMaeMOH BOJIHbI TpH Tex 
Ke FeEOMeETPHYeECKHX Tapamet- 
pax. B okpecTHocTH rpaHHUpl 
CM@KHbIX 30H pe3OHaHCHbIlt 
yleH TepsAeT CBOe ONpeessAto- 
mee 3HaYeHHe, H 3feCb BCe 

(Sra onpegemsetca CyMMOH monmpa- 

Puc. 2. K=kd/2n; H = hd/2n BOWHbIX uleHoB. BsBuyy Toro, 

TO JIA pa3JIH4HbIX 30H 9Ta 

CyYMMa OJ[MHaKOBa, MbI MOJYy- 

qGaemM XOpoulee CMbIKaHHe JMCMePCHOHHbIX KPHBbIX, paCCUMTAHHbIX M0 POpMyJ1aM 
C pa3HbIM HOMepoM fl. 

Ka>KOMy MIpocTpaHCTBeHHOMY pe30HaHCy COOTBETCTBYeT CBO «3amIpellleHHaH 
MO0Ca», B ITOH NOMOCe MOLT ObITb TOJIbKO ObICTpble BOVIHbI (H2<Ck?). CusbHan AuC- 


Pue. 3 


l€pCHA B PCSOHAHCHBIX OONACTAX CBA3AHA C TeM, 4YTO AUCHepcHoHHaa KPHBasw He 
MOKET N€PeCeKaTb STHX 3alpeuleHHbIX MOsOC. C ucuesHOBeHHeM Toll HM HHO 
SOHbI MPOCTpanCTBeHHOPO pPesoHaHCa MpomageT A CBASAHHAA C Hel sanpemen- 
Hast momoca. Tak, 4A CHHasHO BOSOyxKAaemMoh ABYX3axoqHoOHt cnupawiu tasoBpan 
XaPaKkTepHCTHKa MpOXOMMT Kak Obl «He 3aMe4am» HEYETHBIX pe30HAHCoB HW Co- 
OTBETCTBYIOULAX HM 3alIpelleHHbIX OOacTei. Dasopasd xapakTepuctuKa aHTudas3- 
HO BO3OyxKaemoH Chupa, HaOGoOpoT, «He 3ameuaeT» YeTHDIX Pe30HaHCOB 
Asyxsaxoquaa (6upunapnaa) cnupanb pacCMoTpeHa Tak»Ke B cTaThAax 
Daynepa (*) u Toena (*). B neppot 43 sTux crateti umeerca H€TOUHOCTh, OTMe- 
YeHHaA HaMH B (7), NpHBOMAMLaA K HENpaBHJbHOMy XapakTepucTuuecKoMy ypas- 
HeHH10. Bo BTopoli cTaTbe AucnepcvonHoe ypaBnenue COMepKUT CeckoHeuHDIe 
PAAbI, YTO YMCHbIUaeT CFO HarALHOCTh U 3aTpyqusneT pacuer. Kpome Toro, B 3TOH 
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| padote puc. 2 a coqepxKUT HeTOUHOCTh, KOTOPad MOMKET MpHBeCTH WHTaTeNA K 
| HempaBHJIbHOMy MpefcTaBJIeHHIO O TOM, 4TO BOHa C nepexoquT B BomHy A, He 
Tepecekant nepBoh 3anpemlenHouw oOsactu. 

Tlepexoga kK m-3axX0QHOH CHHpaM, MOKHO 3aMeTHTb, YTO TaM pe30HAaHCbI 
OyAyT pacnonoxKeHbI Bm pa3 pexke, ueM B O_HO3axo_HOH. pu japuelitem 
 YBeJIMYEHHH YHCIa MPOBOAHUKOB Mm B Cyuae CHH*asHOro BOZOYKAeHHA MbI Oy fem 
TIpakTHYeCKH HMETb TOJIbKO HYJICBOM PasOHaHC, TaK KaK CueAYIOWLHH (m-H) peso- 


: is sind 
| HaHc Oyler B oONacTH OveHb OonbuIMXx &. TlonpaBounpii wien eae 0, u 


m+ CO 

\AucnepcHouHoe ypaBHeHve (10) mnepeliyerT B fucnepcHoHHoe ypasHeHne, 
He yunTpiBaiouree NepHOAMYeCKOH CTpyKTypbl. Takoe YPaBHeHHe MOXKHO 
TIOMYYHTh HeMOCPeACTBEHHO, CCIM CHHpasib 3aMCHHTb H3BECTHOH MOJeMbIO— 
UAJIHHAPOM C aHH3OTpONHOK MpoBogsuMoctTnio. TakHM oO6pa30m, 9Ta MOjesb Co- 
-OTBeTCTBYeT He OAHOSAXOAHOH CNHpaH C YaCTOH HAMOTKOH, a CHHCpasHO BosOyx- 
faemoH Muoro3axogqHoh cnupasn. 

_ AsTop BbipakaeT ruyOokyio OarofqapHOCTb 3a HayYHOe PyKOBOACTBO pa- 
OoToh JI. A. Batnuiteliny wu 3a nomesHoe o6cyxgenue JI. H. Jlomakosy x 
B. T. Oxsuaposy. 


Tloctynusto 
15 II 1956 


IMTHPOBAHHAA JIMNTEPATYPA 
eH. He Cun p nox, JAH, 108, Ner2) (1956). * 5b. A. Mo xe tic, KTP, 25, Bo 1, 


158 (1955). *P.K. Tien, Inst. Rad. Eng. Proc., 42, No 7, 1137 (1954). *# V.J. Fow- 
ler, Inst. Rad. Eng. Trans., v. A. P.—3, Ne 4, 132 (1954). 
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HTornangn Akanemunu Hayk CCCP 
1956. Tom 110, Ne 2 


XHMH #1 


Uaen-Koppecnonyent AH CCCP M. WH. KABAYUHHK u H. H. FOAOBUKOB 
CHHTES XJIOPAHTUAPHAOB. THOPOC®HHOBbIX KHCJIOT 


X WopaHruApuAbl THOoCHHHOBBIX KHCOT AO NoceqHero BpemeHH Ob Tpy]- 
HO JOCTYMHbI. OCHOBHBIM METOJOM MX CHHTe3a CJyKUT TIpHCoeqUHeHHe Cepbi 
kK xsopdocduHam: 
RPCl, + S> RPSCls. 


B kauectse JoHopa Cepbl OObINHO MPHMeHSAIOT JIeMeHTapHyto Ccepy (1), PSCI 
2) SoClz (®) nat P2S,(! ‘as3a- 
(?), SoCl, (°) uu P2S, (4). Unorgasty peakunto MpOBOAAT B IpUCyTCTBHH KaTaH3a- 
TOpoB, Takux, Kak AlCls, FeCls, ZnCl, 4 BFs (4). OnucaHo nomyyenne quxsopan- 
rHpHya sTuTHOOCHHHOBOH KHCJIOTH! WeHCTBHEM CepoBOOposa Ha KOMIIeKC 
Tpexxsopuctoro doccdopa c xmopucTpm atusom u AICls (°): 


feoH.PCis|t [AIChI- - He8 — [HAIC1/-- C.H.PCI,SH] > C.H,.PSCle. 


YMOMAHEM TakxKe CHHTES AUXMOPAHrH Apu OB B-aKOKCHBUHUATHOCOCPHHOBbIX 
KHCJIOT JeHCTBHEM CepoBOsOpOsa Ha IPOAyYKTbl MpHCoeAMHeHHA MNMATHXJOpH- 
cToro docdopa K BHHHJOBbIM 9c:~upam (°): 


ROCHC] — CH.PCl,-PCl, +- 2H.S + ROCH = CHPSCl, -- P$tUi, + 5HC1. 


Kpome Toro, omHcaHo NowyyeHve XsOpaHrHApuAoB THO*POC*HHOBbIX KHCJIOT 
peakuneli Tuna Ppuyena un Kpadtca, nanpumep, u3 Tosyona u PSC, (7) 


oe. AICI, = EA 0 
CH; ae PSC 5°CH, (ere PsCia+: (cu.€__S), PSCI. 


Oyuako BCe NepeyHCJICHHbIe BILE METOJbI CHHTe3a HE ABJIAIOTCA JOCTaTOUHO 
YAOOHbDIMH B CHJY TPyAHOM JOCTYNHOCTH HCXOMHDIX XsJOpdocpuHoB HJM 
M3-3a HeBbICOKHX BbIXOJOB XJIOpaHruApHAOB THOdocPuHOBbIX KHCJOT. 

B nacToamel pa6oTe onucaH MeTO NOyYeHHA XNOpaHruApAAoB THodochu- 
HOBbIX KHCJIOT 43 XsOpaHruApHoB ocunoBelx KucHoT RPOCI, uu R,POCI, 
ABJIAIOUUXCA COCMHEHHAMH, HeCpaBHeHHO Ooslee JOCTYNHbIMH, 4eM XsOpcoc- 
dunn. Moi Halu, uTO Up AelicrBuH MATHCepHHCTOrO *ocdopa B MHTepBase TeM- 
nepatyp 135—160° Ha xopanrupHye! PoCuHOBbIX KUCOT MpOnCxoAUT ruay- 
Koe 3aMellleHHe KUCIOpOsa Ha Cepy, C OOpasoBaHHeM XJOpaHruApUAOB THOoc- 
(PHHOBBIX KUCJIOT: 


O S 
VA vA 
Spee pee Ci Pst = SR LP CLO, 
SS 
Cl (Gil 
R O R S 
es 8 Wee 
i pel ep 5.25 1p P.O: 
Yun ra 
R’ Gil ibe Gi! 


OTHM MyTeM Mbl CHHTe3HpOBasIH JMXMOpaHTMAPUAb! METHJI-, XJIOPMETHJI-, 
9THJI-, IPOUHJ-, UWMKMOreKCHJI- WH CeHHs-THOPOCHHHOBLIX KHCJIOT, a TaKxKe 
XJOPaHTHAPUA METHAMMKMOFeKCHAPOCPHHOBOH KHCOTbI C BbIXOaMH OT 53 0 
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85% of TeopeTuyeckoro. Bce nouyyeHHble XMOpaHruApHApl THOCPOC(PHHOBbIX 
KHCJIOT OXApaKTepH30BaHb! MpeBpallleHweM UX B COOTBETCTBYIOUMe MOHO- HJIH 
WMannsugbl. KoucTaHTbl BCeX BelUleCTB NpHBeeHbl B Ta6n. 1. 


Mpa pinay, 4 


Bo ee Se ee 
Auanu3 B % 


oF C H p S 
T. xun.J=°%| T. m0. 20 a2 Bpron) | aes ——— 
@opmysa ac fae °C gun) oy : ‘ 5 ‘ 
5a © is¢ ee i= “4 q ro a fe 
ES) pewd J os oS 3s me 
TF os i) os a oI i] =| a 
== Lae} [es] ne a = fea) ae a 
CH,PSClz 34—35 | 8 a 41,5520 |1,4302 85 oy 8,1 2.1 Deel | = (fe || 
iS 2,4) 
CH,PS(NHC,Hs)2 - 177—178 — — | Kxomua. |59,3/59,5| 5,7] 5,8/12,0]14,8]12,4]12,2 
59,5 5,7 11,8 11,9 
CICH2PSCl, 58—59 | 8 = 14,5770 |1,5984 59 oe 6,5 Le es | 
CICH2PS(NHC,H;)2 = 118—118,5| — — | kona. o244 52,6 4.8 4,8) —| —|—|— 
ay , 
C2HsPSC12* 50—61 | 8 — 41,5450 11,3643 “a )—|—) =) =|) =) == 
C2H;PS(NHC¢Hs)2** — 112—114 — — | xonn4. 160,4/60,8] 6,5] 6,2]10,9]11,2]11,3]11,6 
60,5 6.4 itt 11,2 
GPSGitt* 66—67 | 10 — 1,5360 }1,3005 Boer ite [eaten mee ee ee 
C,H,PS(NHC,Hs)2 — 133 2 — | xosuu. |62,1]62.0] 6.7} 6,6]10,8}10,7]11,0]14,0 
62,0 6,7 11,0 11,1 
C,H,,PSCl2 —77)) 2 — 41,5622 |1,3037 71 |33.4|33,2 a 5,1] —| —| —| — 
3315 0 
C,Hy,PS(NHC,H,)2 _ 122—123 _— _ Kony. |64,9/65,4| 6.9] 7,0] 9,3] 9,4] 9,4 9,5 
65,3 7,0 9,2 9,4 
CH, 
 Psci S000 1 8 1,5570 {1,4713| 70 |42,6142,7| 7.3| 7.21 —-| -| —|— 
CoHu% 426 72 
CHa 
7 PSNHGHs = 135,5—136} — — | Kona. 161,6/61,6} 8,1] 8,0] — | —] —] — 
CeHu” 61,8 8,1 
C,H,PSC1,**** Wes |) = 41,6250 |1,4042 65 ne ee Daal WAL == ae || = | = 
34,0 2.6 
C,H;PS(NHC,H;)2 = 175—176 = — | xonnu. 166,3166,6} 5,2} 5,3] 9,3] 9,5] 9,3] 9,8 
66,2 5,4 9,5 9,6 


* To (!): 7. Kum, 88,5—89°/46 wm; nr 14,5440; 5° 14,3550, 
** Tlo (5): tT. ma. 112—114°.: 

*** Tlo (1): T. Kun. 88—9U9/50 mM; d?° 1,3018.” 

**e* Tlo (2) T. Kum. 1509/26 mM (2); d'® 1,376 (18). 


I]pu BpryHCICHHH MOJICKYIAPHbIX peppakUui XMOpaHruypHAoB THOPocpuHO- 
BbIX KHCJIOT MbI CHa¥asla NOJIb3OBaJINCb 3HAYCHHAMH ATOMHBIX KOHCTAHT (ocibopa 
4,27 (8) B amkuadocduHoOBbIX KHCNOTaX Hu 4,85 (°) B WHanKUNGocPUHOBbIX, Cepbl 
9,70(!°) u, HakOHell, XOpaH- 
rufpuAHoro xopa 6,336(8). 
Aopen fore IIpH 9TOM MbI BbINHCAAIH 


WAG warnim By A 


Hang, | 4287970 | ARs=10,53  NOCTOAHHYIO  9K3aJ/1bTALlMI0 
@opuy.na 7’ be erica rae a yp. MOJICKYJIAPHOH pedpakuun, 
MRp 
MR, |A4MRp| MRp|aMrp, PaBHy!o B cpequem 0,83, 
KaK 9TO BHJAHO H3 JaHHbIx 
TaOm. 2. 

co GEEPSC's 33,29 | 32.36 | 0,98 | 93,19 | -+0,10 YuuTpBaAd Jerkylo Mo,- 

ICHePSCI 8,03 | 37,23 | 0,80 | 38,06 | —0,04 , 
IEDC Sims | So's | 189 | Brie | —olud BEpXKCHHOCTb aATOMHOM pe- 
aH, PSCI 42.4 41,60 | 0,85 42,43 | +0,02 aKUWHH Ce = 
G.HePSCl, 64,02 | 53,25] 0:77 | 54,08 | —0;06 pak, PELs KO ee. 
A OHHbIM BJIHMAHHAM, MbI Mova- 
me. PSCI 54,06 | 3,21) 0.85 | 4,04} +0,02 Ppaem, uTO B x/OpaHrHqpH- 
| | ax THodocpuHoBbIX KHCJOT 

CpeaH.... | +0, 83| | +0,05 ; 


aTOMHYIO pepaklHio Cepbl 
cilefqyeT CYHTaTb paBHOH He 
9,70, a 9,70 + 0,83, T. e. 10,53. B aTom cayy4ae, Kak 9TO BAAHO H3 aHHbIx 
Ta6ul. 2 (nocmequHe Be rpadpbl), MoyuaeTcA xopomee copnayenne HalifeHHbIx 
M BbIUHCICHHbIX MOJICKYJIAPHbIX pedpakunh. 
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B kavecTBe HCXOJHBIX BELECTB [WIA CHHTe3a XOpaHrMApHAoB THotbocduHo- 
BbIX KHCOT ObWIH HCNOMb3OBaHBI AUXMOpanruApHAb! Metus- (I!) xnopmerua- 
(**), stun- (18), mponua-, uuknorekcua- (14) un menna- (!5) docdHHoBLIX KHCAOT, 
a TakKKe XJIOpaHrHApHA MeTHAUMKOreKcusocpHHOBOH KHCOTH (16)*, 

Auxmopanrnapug mponuacocpunopoli KuCOTHI MomyueH HarpeBaHnem 
AU3sTHNOBOrO Shupa NponuapochunoBoli KHCHOTbI C MATHXMOPHCTHIM (boccbopom 
pH Temnepatype 130—160° B Teuenue 2 yac. c OMHOBpeMeHHOM OTTOHKO! BbIAe- 
JAAOMeHCA XMOpOKHCH docopa. Bpixog 90%; 1. Kun. 63—64,5°/10 mm; 
n81,4630;d20 1,3148. Jlurepatypupie ganupie (1): T. Kun. 88 — 90°/50 mm; 
29 13088. 


XAOPAaHruUAPpAHAH THOPochunHoByX KuCAOT. Cmecb 
0,1 Moa xmopanrugpuga cdocdunoBoh KucsoTi nH 0,025 Mona P,S, HarpeBaioT 
pu 135—160° B armocepe CO: B Teyenne 3—4 yac., 3aTeM *KHAKYIO YaCTb OT- 
TOHAIOT, MPOMbIBaIOT XOJIOMHOH BOOM, BbICYLUHBAaIOT Ha MpOKaNeHnubim Cyvibipa- 
TOM HaTPHA WH NeperousioT B BakyyMe. Bopilxojbl, KOHCTAHTbI H JaHHble aHasu3a 
NMOJYYeHHbIX XJIOPAaHPHAPHAOB THOOCPHHOBHIX KHCJOT, Aa TAKX%KEe UX AHHMHAOB 
fipHBeyeHbI B Taon. I. 


~ VMucrury: semMenToopranHyeckux coequHeHHlt Tloctynuao 
AkajemuH Hayk CCCP 12 LV 1956 


UHTHPOBAHHASA JIMTEPATYPA 
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54, 748 (1932). * H. Kéhler, Ber., 18, 463 (1880). * Aura. nat. 413412; Chem. Zbi., 
#955, 4212, ® A. Kinner, E.Perren, J. Chem. Soc., 1952, 34387- © K) HOA vu on - 
mos, H. E. Kono6oBsa, A. H. Hecmeanuos, M3s. AH CCCP, OXH, 1954, 796. 
7A. Michaelis, Lieb. Ann., 315, 43 (1901). § M. HW. Ka6auunuk, H3s. AH CCCP, 
OXH, 1948, 219. 9M. HW. Ka6auunuk, E. C. Wleneaesa, H3s. AH CCCP, OXH, 
1953, 862. 1°M. WM. Ka6aunuk, T. A. MactptwKosa, H33s. AH CCCP, OXH, 
1954, 433. “A. Hofmann, Ber., 6, 303 (1873). 4M.H.Ka6auHuk, E. C ile 
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S6oposcKkuHi, 1O.M.3uHOoBbeB,M.A.Surauu, JAH, 67, 293 (1949). 1 AL Toy, 
J. Am. Chem. Soc., 70, 186 (1948). 16 JI. 3. Co6opoBckui, 10. M. 3uHOBbEB, 
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* Tlomp3yemca cyyaeM mo6aroqapuTh mpod. JI. 3. Co6oposcxoro u IO. M. 3nnosbesa, 
a takwxe VU. A. Tpuoosy, mo6esHo mpefocTaBMBIUMX HaM MpemapaTbl AByx Moc Je AHAX 
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Jloxnayn Akagemuu nayr CCCP 
1956. Tom 110, Ni 2 


XHMHA 


M. O. KOPLUYH u E. A. BOHAAPEBCKASA 


OJHOBPEMEHHOE ONMPEEJIEHHE KHCJIOPOAA H rAJIOHOB 
(XJIOPA, BPOMA WM HOJIA) B OPTAHHYECKHX COEIMHEHUAX 


(ITpedcemaeaeno axademuxom A. H. Hecmeanosoim 18 IV 1956) : 


B mpomecce uccmeqoBaHHuA MeTOa MpAMoro oMmpeyeweHHA KUCIOpOza No 
M. O. Kopmyu (4) Hamu Opbiuia yCTaHOBJIeHa BO3MOXHOCTb IIpAMOrO OAHOBper 
MeHHOrO onpeseeHHA KHCNOpoya HU rasmouya. 

Kak W3BeCTHO, CYIHOCTb IpAMOrO oOMpeyeieHHA KHCMOpoya 3aksoUaeTCA 
B TEPMHYeCCKOM pa3JIOXKCHHH BeMECTBA B TOKE a30Ta, NpeBpalleHHH BCero KHC- 
slopoya B CO Haq HakameHHOn Cael, WanbHewiem oKuCeHHH CO B CO, H Be- 
COBOM HJIH OObeMHOM onpeeleHHH KUCOpoya. B 3aBHCHMOCTH OT 9/IeMeH- 
TapHoro COCTaBa aHAaJIM3HPYeMbIX COCAMHEHHH B ase, BbIXOJAMLEM H3 peaKIWHOH- 
HOH TpyOKH, KpOMe a30Ta H OKHCH yrsiepofla MOryT HaxOHTbCA HW [pyrne Be- 
MleCTBa, B TOM YHCIe H KMCIbIe raso0OpasHble NPOAYKTb! pasormweHHA. Tak Kak 
KHCJIbICE Tasbl, HANPHMep XJIOPHCTHIN BOMOpOA HIM rasooOpasubIH XsOp, MOryT 
MelUaTb ONpeeseHHIO KUCOposa, TO HX HeEOOXOAMMO YflasIMTb H3 CMeCH ra3soB 
nepey okucienvem CO B CO, B OKHCuINTeIbHOM amnmapate. IlostTomy Henocpeg- 
CTBCHHO MOCIE BbIXOa NPOAYKTOB pasJOX%KeHHA B CMECH C a30TOM H3 peaKIHOH- 
HOH TpyYOKH OHH MpPOXOAAT yepes MLeMOUHOH NOPOTHTeNb, re H OCBOOO*KAaloTcs 
OT KHCJIbIX COCTABHbIX “acTeH. 

Ucxoqa 43 npeqnouoxKenHA, YTO IPH pasNOKeHHu TasonAcosepKallux co- 
euHeHuli, coctapa C, H, O, Hal B mpucyTcTBHu AocTaTOUHOrO KOJMYeCTBa BO- 
opoya, raion AOMKeH BbIeATHCA B BUE ramouAOBOAopona, T. e. BelLeCcTBA, 
KOTOPOe MMEECT KHCJIbIM XAPaKTep H MOPMOMLaeTCH ULEMOUbIO, MbI MOCTABHJIM OMDbITbI 
110 OMHOBpeMeHHOMY onpeseleHnvio KUCNOpoya WH ramouya. Onpeenenue BbITMOUI- 
HANOCb CeqyiouluM OOpasom. Hapecky nogBepramu npeyqBapHTeibHoMy nupo- 
JIMTHYECKOMY pa3JIO%KeHHIO. PasiomKeHHe MpOBOAMIH B KBapleBolt mpoOupKe, 
Kak [IPH ONnpefeseHHu yriepofa HW BOMOpoOa CKOPOCTHBIM MeTOJIOM (!), B pesyJb- 
TaTe yero Ha KaTaM3aTop (NwaTHHYpOBaHHasd caxka, Harpetasa jo 900°) nocry- 
MaJIM AKTHBHBI€ NPOLYKTbl pasJiOXKeHHA, KOTOpbIe Werue U OpicTpee pearupyloT 
C CaxkKeH, YM Mapbl BEMLECTBA. OTO aJlIO BOSMOXKHOCTb YMEHbIIMTb COM CaxKH 
yo 3 cm (Ofira (°) npuMenseT KOHTAaKTHDIH CO AMHOK 9 cm) H COOTBETCTBEHHO 
COKpaTHTb JWIMHY 30HbI HarpesBa. IIpoxykTo! pa3s10KeHHA YHOCHJIMCb TOKOM a30- 
Ta B NOPIOTHTeIbHbIM anmapaT, HanOJHeHHbIM, KaK W pH onpegenenuu C un H, 
aCKapHTOM H aHrHApOHOM, rye nmormoulasca rasonuqoBogopog. Jjanee oKucp 
yruepogqa mocTynala B TpyOKy c HarpeTol 7o 100° okucbio Mequ HW OKNCAANMACh 
qo COs, KoTOpaa Mormomanach B TaKOM K€ MOPOTHTebHOM alinapaTe, Kak 
panee ranouy. Kucnopox onpeeiamu no mpuBecy CO,. PesynbtaTer BbInNOHeH- 
HbIX TaKHM OOpPa30M OJHOBPeMEHHBIX ONpeenennlt KUCMOposa HU TasoujoB 
ipHBeyeub! B Tabs. 1. 

Tak Kak oOpasoBanne ramnonqoBoyopoya UueT 3a CyeT BOOpoma, NomyyeH- 
HOrO B pe€aKUHOHHOH TpyOKe B pe3yJbTaTe pa3IOX%KeHHA aHasM3upyemoro Be- 
WLeCTBa, TO, Kak MH CJICQOBAaIO OMKUJaTb, IPH aHaH3e BeLECTB, He CoeprxKallUNx 
BoMopola HIN CofepxallHX €FO B HEOCTATOUHOM KOJIMYECTBE, BCTPeTHJINCb 3a- 
TpyqHenus. B sTHX Cryyanx OnpeseneHue KUCMOpOa UAeT XOPOMO, a pesy/bTa- 
Thl JIA Taslonfa NOJyyawTcA CHJIbHO 3aHWKeHHbIe. Kak MbI B J\aJlbHelilUeM 
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Lhaonrnima 4 
1 Ee EE ey 6 eee eee a a, ee 


TIpusec B mr OF % leno 
Be Hasecxa 
mecTBO - = 
B Mr CO, HCl nati. aS Halin. eS 
HOCTb HOCTb 
J\umetusospili sup 4-xs0p- 
0-OKCH-1 ,2-eK a HH LUK ap6OHo- 
BOH KucsOTH! Cy4H,5,05Cl 10,120) 7,368 | 4,217 | 26,58 | —0,22| 11,69 | —0,20 
(11,89% Cl; 26,80% O) 10,318] 7,506 | 1,233 | 26,44 | —0,36| 11,62 | —0,27 
y-Meriui-c’- THX NOpsTHeH-c- 
-MMpOH C,H ;O02Cl, (34,64% C1; 
15,61% O) 13,582} 6,082 | 45318 }.154960/4-0535 34,51 | —0,43 
TpuxsopBamepHaHoBad KUCJIOTAa 
CsH,O2Cl, (51,96% Cl; 12,883 | 5,654 | 6,837 | 15,88 | +0,27] 54,83 | —0,13 
15,61% O) 8,014] 3,632 | 4,631 | 45,54 | —0,10| 51,70-] —0, 26 
XJOpTpuaeKaHOBaA KUCuIOTAa 
Cy3He5302C1 (14,29% Cl; SING | Mo eek |) arabes ih tiles Calo) | =O) 0} eve (ete |), SEQ) 
" 12,88%. O) 17,805 | 6,322 | 2,603 | 12,86 | —0,02} 14,19 | —0,10 
Owmaue, 2 
IIpusec B ur OF% ratios 
Ha- os 
ons >] oO Oo 
BeupecTso Becka ¥= 5 5 
B Mr 22s COz Hal it 2 g g 
| Dea = a = a 
TexcaxnopstaH CsCl, 9,916) — — | 0,/944 — — | 08,43|—31,46 
(89,89% Cl) 6,027| — SS ea) — | 57,06} 32,83 
5,839] 6,757) — | 5,346, — — | 89,05} —0,84 
De2oO On 12a | A 302 | — | 89,20} —0,69 
6,735] 8,330} — | 6,254) — — | 89,09} —0,80 
TerpaxsopstTuseH CoCly 7,746] 4,208) — | 6,782) — -—— | 85,15} —0,38 
(85,53% C1) 
Vor6en30HHaa KucnoTa C,H;O./| 9,484] — | 3,278] 4,294) 12,57)—0,33) 44,92) —6,28 
(51,20% J; 12,90% O) LO; 2700) lon 19-4, GOMEteetl Tse Oe 2744 does Orhe 
8,440] 7,638] 2,994] 4,394] 12,89/—0,01] 51,62) +0,42 
9,081 | 4,289] 3,182) 4,701} 12,74/—0,16] 51,36; +0,16 
Bpom@en30finaa KucIOTa 8,823) — 3,997| 1,940] 16,28)+0,35}] 28,82)/—10,95 
C,H;O.Br (39,77% Br; 8,734 | 4,366} 3,800) 3,493} 15,82/—0,11] 39,48|— 0,29 
15,93% O) 8,420] 4,209! 3,626] 3,462} 15,66|—0,27| 39,66/— 0,14 


yCTaHOBHJIM, 3HAYHTebHaA YaCTb Tasmouya yepxKuBaeTcA cake M JaxKe IpH 
JIMTeCIbHOM HpOsyBaHHa peaKUMOHHOU TpyOKH a30TOM H3BJIeKaeTCH MejICHHO 
W HE TOJIHOCTbIO. OTM 3aTPYAHeHUA Obl Mpeosoenbl NpHOaBeHHeM K HaBeCKe 
aHaJIM3MpyeMOrO BellecTBa YrIeBOAOPOAOB C OOJIbLIHM COepxKaHveM BOOposa 
(HanpumMep mapaduuna). Toro okasasocb AOCTATOUHO, YTOObI MOMYIATb KOVUIN- 
YeCCTBEHHOe BbI,eIeHHe Talousa B BUAe raloNsoBosopoya. Oxasasocb Takxe, 
YTO IPH pa3smO2%KeHHU HaBeCKH MapaduHa yaeTCA KOJMYeCTBEHHO U3BIeUb H3 
peakUHOHHOu TpyOKu ranony, yepxKanubl panee HanomHenvem. Tak HanpuMep, 
TIpH aHau3se rekcaxsopsTana, MpOBeqeHHOM Kak O6pryHo, BMecTO 89,89% 
xulopa Opio Haliqeno 57,06%. Tlocmegyioulee posyBanue peakiMOHHOH TpyOKH 
a30TOM YeTEIpe pasa 10 30 MuH. Aamo 'cooTBercTBeHHO, 4,19; 4,65; 5,74 u 0,00% 
xslopa, ITO B cymme cocTaBuso 71,08 %,T. e. Ha 18,31% MenbIe BHIUMCIeHHOPO. 
3atem Obiia pasmomena HaBecka NapacunHa, H MIpH 9TOM M3 peakIMOHHON TpyOKH 
BbIeMUMOCb KOMMUeCTBO Faoua, cooTBercTByromlee 18,08% Xopa ip pacueTe 
Ha HaBecky TekcaxsopsTana, pasmoxmennyio panee. IlonmKeHHbIe Ha HECKOJIbKO 
MIPOMCHTOB pe3ybTAaTHI Obi NOTYYeHbI TakKKe MPH OlpeeseHHH HOA BUOj- 
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6eH30HHOH KUCTOTe. 3yeCb MbI HaOsIOaNH BbI-eMeHHe BIEMCHTAPHOrO HORa BO 
BPeMA pas/lOXKeCHHA HaBeCKH, KOTOPOE JIErKO MOXKHO ObI10 OOHAPYKHTb NO (uo- 
JICTOBOMY IBeTY MapOB, BbIXOAMBLIHX M3 peaKIMOHHOH TpyOKH. Pa3sorxKenne 
HOAOeH3OHHOH KHCMOTbI B NPHCYTCTBHH Napaduna aslo MpaBHJIbHbIe Pe3yJIbTAaTbI 
wit OOOHX ONpesenAeMbIX QJIEMeHTOB. Pe3yJIbTaTbI onpeyeleHHH Travylonja 
M KHClOposa B MpucyTCTBHH Napaduna MpHBesenHbl B TAO. 2. 

Bo3MO>KHOCTb MpAMOFO OMHOBpeMeHHOPO ONpeAeeHHA KHCOpPOAa HW rasonqa 
ycTanoBsieHa Hamu BHepBple. Tanov MOXHO ONpefeATb H OObeMHBIM TyTeM. 
STO 3HadHTeIbHO paClUMpHT MpMMeHHMOCTD MeToa. Kpome Toro, B mpucyT- 
CTBHH JOCTaTOYHOrO KOJIHYeCTBA BOJOpofa B TeX %Ke€ YCJOBHAX MOMKHO, NOBH- 
quMoMy, OyjeT OMHOBPeMeHHO ONPeeATb KHCMOPOA, Cepy HW raony. 


VuctutyT 9leMeHTOOpraHMyeckHx coeAHHeHHH Tloctynuao 
Axkajemun Hayk CCCP 17 1V 1956 
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XHMHA 


B. K. KYCKOB 


KOHHEHCAUN SA AJIBAETU OB C YKCYCHbIM AHH ]PHIOM 
BIIPHCYTCTBHH AUWETATA BOPA 


(ITpedcmaeaeno axademuxom C. H. Boasdxosuuem 18 IV 1956) 


Peaxuus Tlepkuna (CHHTe3 KOPHYHOHM KMCIOTHI M aHaOrMYHpIe emMy CHHTeSBI) 
HHTeplipeTupyercA COBpeMeHHOH Teopve Kak CBOeOCOpasHbl yacTHbilt cyualt 
KPOTOHOBOH KOHJeCHCalHH B MpHCyTCTBHH HykKneodubHoro pearenta (o6pluHO 
COuJIH COOTBETCTBYIOMLeH KapOOHOBOH KHCOTHI (')). OcTaeTca HeaACHbDIM, To¥emy 
B OMTHM@JIbHOM BapHaHTe STOH peaKUHH HY2XKHbI He MeHee YEM MONEKYJIAPHbIe 
KOJIMYeECTBA COJIM KHCJIOTbI MO OTHOWCHHIO K pearHpyiolwlemy avibyeruyy, T. e. 
HEACHO, ABJIACTCA JIM B KJIaCCHYCCKOM CHHTe3€ YKCYCHOKHCJIbIii HaTpHu wa 
KaJIMH KaTaJIM3aTOpOM, a YKCYCHbIM aHrHypHA peareHTOM WIM yKCyCHOKHCHIbIi 
KaJIHH ABJIACTCA peareHTOM, a YKCYCHbIM aHrHAPHA HYXKeH VIA CBASbIBAHHA BBI- 
WeNAOWeHCA MpH peaKUHH BOJpI. 

Y cTaHOBJIeHO, YTO B peakuntio TlepKHHa MOET BCTYMAaTb COMIb KHCIOTbI, Ha- 
IIpHMep Mp KOHJeHCalHH N-xOpOeH3asbyernya C aleTaTOM KasA, HW JarKe He- 
mocpeqcTBeHHO yKcycHad KucaoTa (7). Hegapyo I. I]. Muxkayxun moka3aq, 
YTO BO3MOX%KHA KOHJeCHCaluA OeH3abserufa C YKCYCHOKHCJIbIM CBHHUOM (°), 

O6menpHHATad TeOpHA, OCHOBAHHAA Ha MHOFOUHCeCHHbIX SKCICPHMeHTaJIb- 
HbIX HCCJI€MOBaHHAX, MOMaraeT, YTO B KJIACCHYECKOM BapHanTe peakuH I lepkuna 
peareHTOM ABJIAeTCA YKCYCHbIM aHrHAPHA, XOTA MPAMbIX JOKa3aTebCTB ZTOFO 
WO cuxX op He Opinio. TlonbiTku ocyHleCTBUTb CHHTe3 KOPHYHOH KHCJOTbI B IpH- 
CYTCTBHH KHCJIOT B Ka¥eCTBE KaTaJIH3aTOPOB B JIHTepaType He OMMCaHO, XOTH 
XOPOLIO H3BeECTHO, YTO BO MHOrUX CyYaAX KPOTOHOBAA KOHJeCHCal|HA B MpHcyT- 
CTBHH KHCJIOT MpoTekaeT ycmewHo. 

Mp B HacTOAUe paOoTe OCyMeCTBHJIH KOHJeHCauHIo Oensambyerufa C 
YKCYCHbIM aHrHApHAOM, a TaKKe HEKOTOPbIe AHAJIOPHYHbIC KOHCHCaLMH B MpHCyT- 
CTBHH «aueTaTa Oopa», T. e. TeTpaateTaTa yu6opHoH xKucnoTe  (*) 
(CHsCOO),BOB(OCOCH:)s, Nomyyaemoro B3aHMOseHCTBHEM OOpHOH KHCJOTbI 
C yKCyCHbIM aHrugpuyjom (°). STo coequHeHHe npescTaBaeT CcoOoM alpoToH- 
HYIO KHCJIOTY, yCTOM4uMBy!O B cpege yKcycnoro anrugpuga. Peakuua mpote- 
KaeT TOMOreHHO, HM KOpHuHat KHCMOTa MouyyaercH C _ BbIXOJOM 
75%. KomnuuectBo auetata Oopa He3HauNTesbHO, OHO paBHo 0,1 oT Beca OeH- 
ZaJIberufa; OO/bUIMe KOJIMYCCTBA YMECHbIUAIOT BbIXOJ| KOPHYHOM KHCJIOTbI H yBe- 
JIMUMBAIOT BbIXO CMOJINCTHIX MposykToB. Kongencauna Oen3abyerufa Heno- 
cpeyicTBeHHO c alleTaToM Oopa He mpotekaeT. IIpu HarpeBanun CMecH STHX pe- 
areHtop jo 160—180° sce xe MomyyaeTCH HEMHOFO KOPHYHOM KHCIOTHI, OUe- 
BHHO NOToMy, 4TO BHIUe 121° aueTaT Oopa pasmaraeTcsH, MpHyeM MPOAYKTHI 
pasJIOKeHHA COfepKaT YKCYCHDIM aHTHApHA, KOTOpbid MH pearupyeT C 6eH- 
3ablerugqom. Takum oOpa3som, alleTaT Gopa ABsAeTCA KaTaMsaTopoM. YKCyc- 
HbIM| AHTHAPH pacxosyeTca B COOTBETCTBHH C ypaBHeHHeM: 


C,H;CHO + 2 (CHsCO)2z O + CsH;CH = CHCOOCOCHs + 2 CH,COOH. 


B mpouecce peakuuu HYKHO OTTOHATH OOpasyiolllylocA yKCyCHylo KUCHOTY, 
B IIpOTHBHOM Cry4yae HeOOXOAUMO yBeIM4HTb B|—2 pasa KOMMYeCTBO YKCyCHOrO 
aHTHpHAa HM BbIXO yMeHbUNaeTcA Jo 30—40%. 
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B otamune of Kiaccuyeckol KonHyeHcauun Tlepkuna, MpOLyKTs!l peaKUMH He 
coflepxKaT HempopearupoBaBlero Oen3abdernqa, HO COfep2kaT CBETIOKOPHY- 
HeByio CMosy. KopHuHylo KHCJIOTY BbI,eAIM, U3BeKad €€ HECKOJIbKO pas 
50% MeTaHOJIOM, HIM OOaBJIAJI BOJHbIM MCTAHOU AIA PHAPOMH3a AHH AP HOB KHC- 
JIOT H 3aTeM MOMy4YaH KOpHYHyio KUCOTy MeperoHKol cmecu B Bakyyme. Mox- 
HO Takxt@ MO OKOHYaHHH peakWHH OOpadoTaTb CMeCb CHHPTOM H MOJIYYHTb 
apup Kopu4Hol KucoTol. [lomyyeHHble Mp KOHJeCHCaLMH CMOJIHCTbIC BeLecTBAa, 
mo Kpalueit Mepe yacTH4HO, Mpe_cTaBasioT COOOM MpOAyKTb! MOMMepH3allHH 
KOPHYHOM KHCMOTHI, YTO ObIIO FOKasaHo cwemyrouluM crocoOom. Ilocre ucuepribi- 
Baiomero u3BeyeHHA 50% MeTaHOJIOM KOPHYHOH KHCJIOTbI CMOJIHCTbIe MpOLyK- 
TbI MeperHasH B BaKYYMe; NpOAyKTsl NeperoHKM COep Kas B SaMETHBIX KOVJIM- 
yeCTBaX KOPHYHYIO KHCAOTY, OYCBUAHO, NOJYYHBLILYIOCA BCMENCTBUE enOHMepH- 
gaiuu. M3pneyeHHeM CMOJIMCTHIX MpoxyKTOB. peakituH ropsydmM 10% eqKHM 
HaTpoOM Mosly¥eHO HeEMHOrO OeH30HHOH KUCJOTHI. 

Ilo ayanorum c KaTamMuTHuecKuM JleHCTBHEM [PyrHX aANPOTOHHbIX KHCJOT 
MOXKHO MpeMMOMORKUTS CMeLYIOUM MexXaHH3M KaTaJIMTHYeCKOrO JeHCTBUA alle- 
TaTa 6opa. OdpasoBaHue MposyKTa npucoequHeHuA 


ae 


H-CH,+C£0: BS 
O—CO—CH, 


CHOCOOCTBYET OTIL€MeCHHIO MpOTOHA OT MeTHJIbHOH Tpyntbl H TEM CaMbIM aI 
JIOMbHOM KOHJeHCallMH, T. e€. MWepBol CTayquH peakKUHH; YKCYCHbIN anruypuy 
CHOCOOCTBYeT OTILEMeHHIO BORbl C OOpasoBaHHeM KOPHYHOH KuCIOTHI. AHao- 
PHYHO KOPHYHOM KHCOTe OblIM MOMVYeHbI B MpHCyTCTBHH alleTaTa Oopa m-HH- 
TPOKOPH4HaA KHCMOTA HM a3zaKTOH H3 G6eH3aberuya WH THNMypoOBoH KHCJOTHI. 
Bmecto alleTaTa 60pa MOXKHO HCIMOIb30BaTb OOpHbIM AHrHApHA, KOTOpPHIM pu 
B3aMMOJlCHCTBHH C YKCYCHbIM AHIHAPHAOM B COOTBETCTBHH C JIMTepaTyPHbIMH 
qanupmn (°), B peaKUMOHHOM CMeCH peBpalaeTcA B aueTaT Oopa. 

Auanoruuno peakuun Heda (*) mpa nocTreneHHOM HarpeBaHHn OeH3asibANalle- 
Tata c aleTaTom Oopa jo 180° c oTroHKolt yKCyCHOM KHCJIOTbI TakxKe Noyyaer- 
CAH KOPHYHAA KHCIOTA, OfHaKO BbIXOA He MpeBpmuaeT 35%: 


C,;H;CH (OCOCHs). ~ CgsH;CH = CH — COOH + CH3COOH. 


IKcNnepuyMeHTANbBHAA Tia CT b 


KopuuHaa KucaoTta. 10,6 r (0,1 mon.) GOen3anbgeruga, 20 r 
(0,2 Mon.) yKcycHoro auruypuga u | r aletata Gopa (umn 0,45 r OopHoro anru- 
puja) HarpeBasiM Ha NecuaHol Oane B Kose C ENOUHDIM AedpmermaTopom (10 cm) 
B TeyeHnve 3 yac. (Cc GopHbIM aHrHuy{pujom jo 4—5 yac.), ceqa 3a TeM, UTOOHI TeM- 
mepatypa otrona Opa 120—122°. Korya Temnepatypa B kom6e yoctursa 180°, 
peaKUHIO 3aKOHYHJIM; OCTATOK B KOJIOe HECKOJIbKO pas KuNATHIH Cc 20 Ma 50% 
MeTaHOJa, PHJIbTPOBAIH HM KPHCTasMSOBaIM KOpHuHyIo KucnoTy. Tlomyueno 
10,7 r; Bprxoy 72%. T. nu. 132°. B apyrom BapHaHTe nocme OTTOHKH yKCycHolt 
KHCJIOTbI OCTATOK B KowIOe CMeIMBaIM C 4 Mi MeTaHosia u | Ma BObI, HarpeBasu 
0,5 waca W OTTOHANH B BakyyMe, CoOupasd (ppakunio 170—200° npu 25 mm pr. cr. 
(K KOHWy C YaCTHUHbIM pa3sjoxKeHHem). Kopwunyio KHCJIOTY TpOMbIBaIH BO,OH 
wu cyumau. Tlomygeno 11,1 r, Bprxog 75%. 

KopuanooytuaoBHk 9up. Ilposoqunu peakuuio, Kak yKa3a- 
HO Bblue. OcTaToK NocAe OTTOHKM YKCYCHOM KUCOTEI HarpeBasIM C BOOOTOOp- 
HOW MpoOupkot, RoOaBsAA NO KanwiAM 25 Mi OyTHAOBOrO CnUpTa B TeqeHne 12— 
13 uac. Tak, uToObl Temnepatypa (uHTeppam 180—200°) B reuenne 10 uac. 
He onyCcKalacb HwxKe 180°. Or6upaetcsa okoNO | Ma Bogbl. PeakiwMounyio CMecb 
pa30aBiIM OeH30JI0M, NpoMbiIH 3% pacTBOpoM Cos, pas6aBuM BOMOL, CyuIM- 
JIM H NepernaJu B BakyyMe, coOupasd cbpakunio 145—150°, npn 7 mo. Tlosmyueno 


I] r (54%) Kopwuno6yTusoBoro supa. AnanormuHo Momyyaetca KOpHYHOH30- 
AMHJIOBbIM aipup. 


MHUTpoKopuunHaad Kucaora. 7,6 r (0,05 mom.) M-HUTpobex- 
Sanbgeruga, 15 r (0,15 Mom.) ykcycnoro anrugpuya v2 r anerata Gopa Harpesa- 
JM Ha Gane 13 yac. go 180°. Oxnaxyann yo 80° nH Bhlnuau B50 Ma Bogut. Oca- 
OK pacTsopuay B 100Mi13% amMmuaka, PuAbTpOBaNH, NOAKUCIMAM pasBeyeH- 
HOM CepHOl KUCAOTOH, PubTPOBaIM, MpoMbiBaNM Bool, KpucTamIM30BanH 
a3 cnupta. Ilonyueno 6.6 r (77%) m-HuTpoKopu4HO KuCHOTHI; T. mt. 193—194°. 

2-Penun-4-GensanboKca3zo0a0n. 9 r (0,05 mon.) runnypoBoli 
KucNoTH, 16 r (0,15 Mon.) yKcycuoro anrugpuga, 5,3r (0,05 Mon.) Gex3anbge- 
ruja u 1,9 r auerata Gopa HarpeBanu 2 uaca Ha KuMAULeH BOAAHOL Gane. Jlanb- 
Heiiuad OOpaooTKa NpoUsBOANAaCb M0 OObIMHOM MeToquKe(8). Buixoy 7,8 r (62%); 
T. mt. 165—166° (43 G6eH3oua). 


Mockosckuli rocyapcTBeHHbIli YyHHBepcHTer Tlocrynuao 
um. M. B. Jlomonocospa 24 III 1956 


| UMTHPOBAHHAS JIMTEPATYPA 


1]. Txoucou, Opranwueckwe peakyun, nox pex. P. Angamca, 1, JI, 1948, crp. 267. 
27H. Meyer, R. Beer, Monatsh. f. Chem., 34, 649 (1913). ®IF°Tl. Mukayxuu, 
WAH, 78, 117 (1950). *O. Dimroth, Chem. Ann., 446, 97 (1926); W. Gerrard, 
mieeA. Wehre'e | aanis, Chem, and ind., Ne 26, 758°(1954). © H. GaCook, J- DiI lett, 
Beco Ss aumders. G FS ta ce y-J- Chems Soc, 1950, 3125. "Al P i etet, AGe- 
lernoff, Ber., 36, 2219 (1903). ‘* J. Nef, Chem. Ann., 298, 309 (1897). §® Cuurespi 
OpraHHyecKHX Mpenapatos, COopH. 2, WJI, 1949, crp. 497. 
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Jloxrnayn Akagemun Hwayk CCCP 
1956. Tom 110, Ne 2 


XHMHA 
M. H. THJIMYEHKO u B. I. XAPUEHKO 


CHHTE3 AJIMILMKJIMYECKUX 1,5-,HKETOHOB HA OCHOBE 
MOHO- H JMAPHJIM EHH KJIAHOHOB 


([1pedcmaseaeno axademuxom H. H. Hasaposoim 5 V 1956) 


Asuunksanueckue 1,5 MKeTOHbI BUA 


i 

cht 
i ce 
\ CO OC a 


OblIH JO HeaBHero BpeMenu HeusBecTHBI. HeqaBHo ONHCaHbI CHHTe3bI HEKOTOPBIX 
COeHHEHHH STOFO BUA Ha OCHOBE KOHJeCHCAalHH WHKJOreKcaHona C (bopMasibye- 
rujoM (*), OeH3asberuyom u (ypdyposiom (7) MU KOHeHCaLMM pa WHKAHOHOB 
¢ TpwoKcuMeTusenom (3). Jlanbuelmee usysenHe STO uHTepecHolt rpynmi 
OpraHHyeckuXx CoeqHHeHHl TpeOyer Ipexye BCero paclIHpeHHA MeTOJOB UX CHH- 
Te3a. 

Hue OnncpiBaloTCH CHHTe3bI, OCYULeCTBICHHbIe HaMM TIO cxemam (1) n (2): 


ae Ae vax 
: so lrsnles Cart ia 
6 fa Ar (1 
Kaas) | | 
re PS Se cod 

2. At HG Aestelers. i S O O 
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( ar = coy 1, I IL an) 
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OGe peakWHH MpoTekaioT serko HW KOMMYeCTBEHHO. Ileppyio U3 HUX MOKHO 
PaCCMaTpHBaTb KaK JMMePH3allMiO &-MOHOAPHJINAeHUMKIAHOHOB. Takoli Buy 
NIpeBpalleHHA STUX COeCMHEHHH B JIMTepaType He onncan. IIpucoeyunenne uu- 
KJIAHOHOB K ]{HapHJIMACH-WMKIaHOHaM ToOKe elle HHKeM He HCCeqOBaOCb. 
PeakWHA Ha MIPHBeCHHBIX BBILIe MpHMepax orpaHuyuBaerca NpHcoesquHenHem 
JMU OLHOH MOCK JIbI LUKIOPeKCaHOHA, JaxKe KOPF a B PeaKILHIO BBOJUTCH Gonb- 
10H H3ObITOK ocnequero. Bropaa monekyna WHkmOreKcanona npHcoequuner- 
CH TOJIbKO B Ooslee %KeCTKUX YCOBUAX, 
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[[MKMOPeKCAHOH JOBOJIbHO T1a{KO MPHCOeMHACTCA B KOJHUYCCTBE OJHOLi MO- 


ee MK QUOeH3HIMCHIMKAONeHTAHOHY ¢ OOpas0BaHHeM, BHMMO, JMKeTOHA 
ITY: 


o~ eH 


LJ da =CH:-C.H; (IID) 


I I 
O O 


OHaKO IIpHCOeMMHEHHE WHKJOMeCHTAaHOHA HAeT MeHee TIaqKO, A NOMYYHT co- 
OTBETCTBYIOWLMH JHKETOH B YHCTOM BHJe HaM ToKa elle He yfaslocb. 
Crpoenue (1) u (II) nogrBep»xxqaeTca He TObKO CHHTe30M HX TO Cxeme 2, 
HO HM pAOM HX Mpeppalenni. Tak, pH peak C ruApoKcHaMHHOM o6a JH- 
KeTOHA JIerKO OOpasy1oT AuoKCHMBI. IIpH cyxol meperouke mpu 245° onu pac- 
ULeNJIAIOTCAH 0 Cxeme 3, OOpaTHOH MX CHHTe3y 0 cxeme 2. Tako Buy TepMu- 
YeCKOrO pacilelJIeHHA XapakTepeH HMeHHO Js | ,5-quKeTOHOB (4-8), Ha npumepe 


gs al ys ie mN 
2 aa ue Cl cmarmbylearcnel Je eras 
kee, | 


(II) Hanwune ABOHHOH cBxA3H Ba«,9-nomomKeHHH K CO-rpymne o6HapykuBaeTcn 
HpHCOeAHHEHHEM OHO MOJICKYJIbl WMKJIOreKCaHOHa B YCJIOBHAX peaKkuHH Mu- 
xassid. Bo3unkarollee Ip 9TOM COeAHHeEHHe HAMM ObIIO MONyYeHO TakiKe H Ny- 
TeM IIPHCOe(MHEHHA ABYX MOJIeKys WHKJOrekcaHoHa K JudypadbuuKsoreKca- 
HOHY: 


CES rigs a JES 
; Lda L Je carl) 
Mere emi 
ys. i 
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| S 
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Jiuxertoupt (1), (11) u (111) cxognpi mexyy coOoli u Mo (usHyeCKHM IIPH3HaKam: 
43 CIMpTa OHM BbIeMAIOTCA B BUJe AIMHHbIX MPH3MaTHYeCKUX MaloueK, Merko 
jacTBOp HMB! 8 OeH30ue, TpyIHO—B CIIMpTe H OUCHb MaJIO— B TeTPoeHHOM Supe. 

Takum o06pa30M, MOHO-H J{HapHJIMAeCHUMKMAHOHbI MOryT Cily2%KUTb OCHOBOM 
4 IIpHTOM WMpOKOl M AOCTYNHOl [WIA CHHTesa OO/bIIOH PpPyNMbl NOMMUNKIN- 
Bscax | ,5-,UKETOHOB. 


* KepaspatTuple CKOOKH OOO03HaUaIOT, UTO JIaHHbIt = TPHKETOH, BO3MOXKHO, ABJIACTCS 
i. MpOMexKYTOUHBIM COeAHHEHHEM, TAK KaK, COMMTACHO mpapuay Pa6e (°), OH MoxKeT H30MepH- 
{OBATHCA B COOTBETCTBYIONLHH KeTOMI. 
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QIKCHEPHMCHTANDHAA YWACTH 


Cuutes no cxeme 1. a-MonoapnanfseHunkKJOreKCaHoH pacTBOpAIOT 
B MHHHMaJIbHOM OObeme | x cnupToBoro pactBopa NaOH. Uepes neckobKo 4acoEk 
pacTBop 3aCTbiBaeT B KpHCTasMuecKyIO Kauly. KpucTasabl OTiuJbTpOBbIBaICl 
H TIPOMbIBaloT CIMpToM, a 3aTem Bool. Baixog (1) u (II) kKonmnuecTBeHHbIi. 

Cuute3 no cxeme 2. Cmecb quapuusenuuKsoreKcaHoua (1 Mow.), 
wuKorekcanHona (1 Mow.) uw 1 a cnuptoBporo NaOH, s3aToro B KOJIMYeCTBE, 
HEOOXOAMMOM JWI paCTBOpeHHA MMapHsIMAeHKeTOHA, HarpeBaioT (S—6 Muu.) 
lO NOJYYeHHA OAHOPOAHOrO pacTBopa. SaTeM paCTBOP OCTABJIAIOT Ha HEKOTOPOE 
Bpema npu O°. B ombitax c AHOeH3HIMACHUMKJIOreKCAHOHOM paCTBOPbI! 3aCTbIBaIoT 
qepe3 HECKOJIbKO 4aCOB B KpHCTanuMuecKyio Kauly. KpucTassbl OTACMAIOT, Kak 
omucaHo Bpmue. Bprxog (I) KommuecTBeHHbIt. B ompitax c AudypasbilAksIo- 
reKCaHOHOM pacTBOpbI pH CTOAHHH He KpucTanmusyiotca ((II1) oKa3anca Gomes 
PaCTBOPHMbIM, HeKeIH WucypabUuKMOrekCaHOH), H MpOAyKT peakuMA OTe 
JseTCA myTem pa30aBseHHA BOJOH. 

I]puH BBeqenuu B peakuuio 2—2,5 Mos. WHKMOreKCaHOHa pe3yJIbTaT HE Me- 
HAeTCH: OOpasyrotca (I) u (II) uw c Temu xe BHIXOqaMH. , 

Bep3sunauqenOen3sanabAuunuKAorekcauHouHu (I). Bennie 
JJIMHHbIe MaOuUKH (43 CHupTa), NaBATCH C BbIAeCIeCHHEM KPHCTaJIIM3allMOHHOTC 
cmupTa mpH 86—92°. 

Hafineno %: C 80,12; 80,06; H 7,74; 7,78 
fCogHogO2 +11 mon. C,H;OH. Bpruncneno %: C 80,38; Mal tales 


Tlocne nepekpuctanmusaiun u3 cmMecu 6en30 — neTpomelupli adpup (1 : 2) 
BeW[eCTBO TOJlyyaeTCH B BHC pOMOoB C NOCTOAHHOM TemMepaTypow nape 
Hua 135—136° wu KpHcTanmM3aluOHHOrO CnupTa He COsepxXKHT. 


Hattzeno %: C 83,56; 83,58; H 7,62; 7,54; M 364; 378 
CogHegO2. BoruncseHo %: C 83,87; lal See M 372 


Bemectso c T. ni. 135—136° nocne nepeKpucTanmu3alHu U3 CMpTa OATH 
MOyuaeTcA B BUC AHHHbIX MaoueK C T. mu. 86—92° B Baxyyne (1 mM) Tepste" 
KPHCTaJIH3alHOHHbIM CIUpT TOJbKO mpH HarpeBannu (100°) B Teyenne 28 yac. 

AuokcumM. Beant kpuctanmuyeckuh mopowok, T. nm. 194—195° (us: 
cmecH OeH30s1 — neTponelinpili acpup) 

HatigeHo %: N 7,32; 7,07 
CogpHe9OgNeo BpruucacHo %: N 6,96 

OypdypunugenhypanbAunuKknaorekcanon (Il). Be 
JIbIe JWIMHHbIE MalOUKH (M43 CHMpTa), MOBECHHbIC JO MOCTOAHHOFO BeCa B BaKy 
yme pH 60—70°, nnaBatca npu 128—130°; nocne nepekpuctTanmu3saunu us CMeCt 


poke neTpomeiuplt spup (1: 2) dopma kpucTan0B He MeHHeTCH; T. TI 
130—131°. 


Hatineno %: C 75,32; 74,77: H 6,81; 6.77; M 344; 358 
CysHo1O04. BoruucseHo %: C 75,00; H 6,82; M 352 


Auokcum. Becuperupre manouku c mocToxuHo T. nm. 158—159° (u: 
6eH301-6CH3HHOBOM Ccmecu) 


Hatineno %: N 7,54; 7,19 
Cy9H2,04Ne.: Beruncseno %: N 7,33 


3.DCHHA GNHKIOTeCKCAHOHA Jala, 6eH3aNbUHK AONeH 
TaHO HM J]-Metau (III)*. O6pasyerca mp cmemennu | mon. quGen3anb 
UHKJIONCHTAHOHa C 2 H OOsee MOJIAMH UNKJOPeKCaHOHa B YCOBUAX CHHTesa 2 
Besbie AIMHHbIe Nao¥KH (43 CHMpTO-GeH30bHO cMecu 1: 1) c nocroaHHol 
T. nut. 146—148° n 154—156°. Cocrap u Mou. Bec o6onx CoequHeHHit OMHAKOBIII 


Halizeno %: C 83,68; 83,50; H 7,41; 7,51; M 330; 344 
Cy;HygO2. Baruneneno %: C 83,80; lish. Yi -Aee M 358 


* TIpu yyactrun E. B. Jlettman. 
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TepmMuyveckoe pacmenaeune (I) u If). pa neperonxe 06a 
AMKeTOHA TIpeTepmesaior mpu 245° paciensenue mo cxeme 3; np 3TOM OUeHb 
Me€JWICHHO OTTOHAeTCA WHksOreKcaHoH. B octaTKe nomyuaeTca TBepsad YepHaA 
macca, U3 KOTOpOH TobkKo B cayuae (II) yqaetca nerKo BbIeNUTb 13 OeH30VIb- 
HOrO pacTBopa AudypasbunkKoreKcanou (T. nt. 143—145°, mpoba cmenienua 
C 3aBEJOMbIM Au*ypasbUMKNOreKCaHOHOM jerpeccun He JaeT). 1pu meperouKe 
B aTMocdepe a3oTa u B NpucyTcTBuu~0,1% ruypoxuHona ryOuHa OCMOVIeHHA 3a- 
MeTHO He CHM3HJIacb. TlonyyeHHbilt WHKJOreKCaHOH HAeHTHCHUNpOBaH 10 (pu- 
3MYCCKHM KOHCTaHTaM HM M10 CemuKapOasony (T. nt. 164—165°, nepexpuctas- 
JM3auHA W3 OeH30/a; NpoOa CMeLUCHHA C 3aBeOMbIM CeMMKapOa30HOM WHKJOre- 
KCaHOHa MaBuTcA upH 164—165°). Berxoq UnkKsorekcaHoua, pH AOcTaTOUHY 
JIMTeIbHOH OTTOHKe, B OOOHX Cyyadx MpHOmMxKaeTCH K KOJMYCCTBEHHOMY. 

IIpucoeqaunenne UWHKAOreKCaHoOHa X (II). Tpucoequue- 
HHe OCYIIECTBJIAeTCA pH HarpeBanHuu pactTBopa (II) u WHksoreKkcanona B | # 
cnuptosom NaOH npu 78—80°. Yxe npv HarpeBaHuu 43 pacTBopa BbIMaaloT 
OebIe ECTHYTOJIbHBIe KPHCTAINUKUH. OTPHAb’TPOBAaHHbIe H MPOMBITbIe CHHPTOM, 
OHH IWlaBATCA C pasoxKeHHeM mpH 236—237°. BemecTBo He pacTBopAeTca B 


ciupTe, supe, alleToHe TpyqHO—B OeHsoue H HUTPOOeH30e; paCcTBOpAeTCA B 
NMpHAWHe HM WHOKCAaHE. 


Hantyeno %: C 74,50; 77,77; H 7,52; 7,72; M (a3 quoKxcana) 461; 455 
CygHg,0,.; BrruncueHo %: C 74,66; i 7,00; M 450 


’ ? 


OTOT Ke NpOAyKT MoWyyaertcaA W MpHCoeAMHEHHeM B AHAJOFMYHbIX YCIOBHAX 
2 Mow. WHksorekcaHoHa kK | Mou. AudhypadbunkKMorekcaHoHa (HJeCHTHYHOCTD 
o6ouxX BelllecTB MOATBepxXAeHa NpoOoH cmeuieHus). 


Tlocrynuso 
14 IV 1956 
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M. H. WYKHHA wu I. C. NIPEABOAHTEJIEBA 


O MNPEBPAWIEHHAX OPTO- H MAPA-HHTPOTOJIYOJIOB 
B WEJIOUHOM CPEJIE 


(ITpedcmaeaeno akademuxom IT. JI. Kn yannyem 11 1V 1956) 


Oyuok u3 HavOosee yOOHBIX peak JIA NOMyYeHHA N-aMHHOOeHSaIbIe- 
ria ABIAeTCA OOpa30BaHHe ero U3 N-HHTpOTONyoa pH eHCTBHH Cepbi B 
BOJ|HO-CHHpTOBOM pacTBope egKoro HaTpa ('). n-AmuHoOeHsanbyern] BbIe- 
JIACTCA B BHUe MOJMMepa C ASOMETHHOBbIMH CBA3SAMH C BEIXOOM 80%. IIpuH atom 
oOpasyerca TakxKe N-TomyHuH (oKoO 10%). Oguako, HecMOTp” Ha paKTH- 
yeckoe 3HaueHHe 9TOM peaKIWH WM JOCTYMHOCTb HCXOJHbIX BeLeCTB, MCXaHH3M 
ee ellie He BbIACHEH. 

Tak Kak N-HHTPOTOJYOI No eHCTBHEM WeNOUH NOWBepraercA pay pasmuy- 
HbIX IpeBpalleHHii, TO OblIO WeeCOOOpasHO H3YYUTb STH MpOWeCcchl H CpaBHHT 
HX C IIpeBpallleHHAMH B aHaJIOPHYHbIX YCIOBHAX O-HHTpoTOsyona. M3apectuo, 
UTO COCTAB H OTHOCHTEJIbHOe KOJINYECTBO MPOAYKTOB peaKUHH N-HATpOTONyoma 
CO ILeOUbIO B OOJIbINOH CTeMeHH 3aBHCHT OT TeMnepaTypbI, MpOOJMKUTeMbHOCTH 
HarpeBaHua, KOHWeHTpalun wlemoun (*). Mensa ycOBHA peakIHH, yaslOcb BbI- 
JI@IMTb a30- HW A30KCHTOJYOJIbI, MHHATPOCTHIbOeH, JHHUTpouOen3suu (?). OquaKko 
BO BCeX CJIyUaAX MPH JWIMTebHOM HarpeBaHHH M-HUTPOTOMyoMa CO CHHPTOBO! 
HJIM BOJHO-CNMPTOBOH ULeOUbIO OCHOBHBIM TIPOYKTOM peakWHH ABIAeTCH Oypo- 
KpacHoe aMopHoe BeulecTBO, CTpoeHHe KOTOpOoro He OplvIo ycTaHoBweHo. IIpr 
JeHCTBUM paCTBOpa WLeIOUH Ha O-HHTPOTOJYON, TAKKE B 3aBHCHMOCTH OT yCJIO- 
BHM peak, MOyualoTCH pasJIMYHbIe BeULeCTBa: 0,0'-,HHUTpPOAMOeH3sHu, 
0-a30TOYO, AMPH MpOMOJMKHTebHOM J[eHCTBHH BOJHO-CHMpTOBOH melo“ — 
aHTpaHHJOBan KUCNOTAa, HapsAY C 0-a30- H 0-A30KCHOCH3O/IKapOOHOBbIMH KHCJIO- 
tamu (*). Ulona (°) npeqnoxKusI Me€XaHH3M OOpa3s0BaHHA aHTPaHHJIOBOH KHCJOTSI 
U3 O-HHTpOTosyola Yepes MpOMe*KYTOUHbIM MpokykKT — aHTpaHua, KOTOppiii 
OblI pH STO peakUHH BbieeH (1). 

MoxuHo novlaraTb, UTO IpeBpalleHHA N-HATPOTOMYOMAa MO BIIMAHHEM LEON 
MIPOHCXOAT aHaJIOTHYHO MpeBpallleHHAM O-HUTPOTOJYyoua, T. €. “epes po: 
Me@xKYyTOUHOe OOpasoBaHHe CoeAMHEHMH THNMa anTpanuna. B cnyuae n-HuTpotouy- 
ola OOpasoBaHHe Takoro COeMHEHHA BHYTPH OJHOHM MOJICKYJIbI HEBO3MOXHO, 
HO MO4OOHOe B3AaHMOJeHCTBHE JOMyCTHMO M@XKy MoJeKyaMH C OOpasoBaHneN 
momumepa (II) 

JlnA coequHenni, Cojep2Kallux MoqoOny10 rpynmuposky (N-acdupos 6en3anb I: 
OKCHMOB), B HaCToAee BpeMA OOMLENPHHATA HUTPOHHaA dopmyaa (III). 
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Ecim B peakUMOHHOH CmMecH IIpHcyTCTByIOT BOCCTaHOBUTeIH (NOJHCYyAbpH IE 
HaTPHA, NOYYHBIUKECA IPH pacTBOpeHUH CepbI B UeOUK), TO OOpasoBaBUniics 
NHTPOHHbIM MOJIMME€p BOCCTAHOBHTCH JO COeMHEHHA C a30MeTHHOBbIMH CBA3c 
MH, KOTOPO€ 3aT€M MOKET THPOJH30BaTbCA UH JO N-amMHMHOOeHsasbyeruya 
2,30 


Takum o6pa30M, MexaHH3M OOpa3s0BaHHA N-aMHHOOeH3asbyeria U3 n-HATpo- 
ToJlyoula MOMKHO MpefcTaBuTb cueqyroulel Cxemoili: 
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ComocTaBJIad XHMHYeCKHE CBOHCTBA HHTpOHOB HM aHTpannuia (8), MoxKHO 
Cl€NaTb BIBOX, YTO OHH MOUTH MOJIHOCTbIO aHAJIOPHUHbI H YTO HaHGomee BEpoAT- 
HOH H3 BCeX MIpeJIOKeHHbIX POPMYJI AHTPaHHJa ABMAeTCA HUTPOHHaA opmyvia 
(IV). CoorsercTBeHHo 3TOMy, pH 
peakWHH O-HUTpoTouyoma Cc cepoli 
M WelOubIO CorliacHo mpeo- 
2KCHHOMY HaMH M€XaHH3My, MOXK- 
HO OblIO %KaTb OOpas0BaHHsA 
0-aMHHOOeHSabyeruya. Boia u3y- 
yeHa peaKUHA O-HHTpoToJyousa 
B UleJIOYHOM pacTBOpe B_ IpH- 
CyTCTBHH Cepbl H HaljleHo, 4TO 
B YCJIOBHAX OOpa30BaHHA N-aMH- 
HOOeH3aIbAerua U3 N-HATPOTO- 
wyoua, H3 O-HUTpOTOJyoua oOpa- 
3YIOTCA 0-aMHHOOeH3aIberuyl 
(14%) u o-TonyuyquH. B cayuae 
Ke, KOrla pacTBop Cepbi B Leon 
mpHOaBAH JHUIb Noce KuNAYe- 
HUA O-HUTpoTosyoma c 20% BoL- 
HOCIHPTOBbIM paCTBOpOM IleOuH 
B TeY€HHE HECKOJIbBKHX UaCoOB, 
Obl. BbI-eneH 2-vHa3HIOeH3H0- 
Bhi cnupT (15%). 

[na nmoxTBepxK,eHuA BO3MOX- 
HOCTH CYII€CTBOBaHHA TIpoMexky- 
TOYHbIX COCHHEHHHM HUTPOHHOTO 
XapakTepa IpH MouyyeHHH O- u 
N-aMHHOOeH3aIbeCrHJlOB H3 O- U 
N-HUTPOTOJYOJOB OblIo HCCIeO- 


BaHO JIeHCTBHe pacTBopa Cepbl B le Dh Ok a ae ee oe 
IelOUW Ha aHTpaHH, a TakxKe Ha 
HeKOTOpble HUTpoHb!. VM jelicrBu- Puc. | 


TeJIbHO, IPH 9TOM 3 aHTpaHHuia 
Hapay C aHTpaHMJOBOlt KUCMOTOM Opis MOMyYeH O-aMHHOOEHSabAerHy, Hs 
dbenua-N-cbenuHuTpoHa — OeH3abaHHJNH, a 43 n-HUTpodenua-N-n-TOMIHH- 
TpoHa, Hapsyy C N-TOYHAMHOM, aHTHpououMMep n-aMMHoOeHsaJIbAerHnfa. 
Tak Kak MOXKHO OblJ0 NPeAMONOXRKUTb, ATO NepBo CTaquel B peakUMA Nosy- 
YeHHA f-AMHHOOeHSAJIberHa ABIAeTCA OOPasoBaHHe MomMMepa C HATPOHHbIMH 
rpyNMupoBkamMH, Opislo UCcMeqoBaHO Oypo-KpacHoe aMop(pHoe BelkecTBO, oOpa- 
3ylolleecad IPH JelCTBMH UWLeO“H Ha N-HUTpPOTOyo («KpacHblit MOJIHMep»). 
Dro BeulecTBo upesBblyaliHo HHeEpTHO XHMHYeCKH. OHO He TuApomHsyeTCA KHC- 
JOTAMH H WWeOYaMH pa3sJIH4HOH KOHWeHTpalluu, He OKHCJIACTCA HW HE BOCCTAHAaB- 
mupaerca. Ja BbIACHeHHA CTPOeHHA OHO OblIO NOBeprHyTo CHeKTpOcKoNHyeC- 
KOMY HCCJIeOBaHHIO B MH*pakpacuoli oOnacTu. Baujy oTCyTCTBHA B MTepaType 
JaHHbIxX OO MH*pakpacHbIX CneKTpaX HUTPOHOB H O Mosoce MOrOMeHus 
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N-sO-cBa3H4 HaMH HCCIeOBAIHCb CMeKTpPbI PAA HATPOHOB. C STO LWesMbIO Opi 
CHHTe3HpoBan OyTu N-mMeTHJHHTPOH (NepBbi IpeCTaBMTe/b HE ONMCAHHbIX B JIK- 
TepaType X%XHPHbIX HUTPOHOB) MW H3y4eH ero HNGpakpacubIH CMeKTP, TaK 2Ke KaK 
uw cnekTppr N-okcnyoB nupHyzuHa u TpuMeTuamuna. IIpu sTOM OKa3a0cb, 4TO 
JIA STUX TpeX COeAMHEHHM XapaKTepHb! ABC HHTCHCHBHbIC NOMOCbI, KOTOPbIe 
HMe€IOTCH HM B CHeKTpaxX apoMaTHYeCKHX HATPoHOB —B oOsacTa 1185—1250 
4a 920—950 cm}. CregqyeT nosaraTb, YTO STH MHTCHCHBHbIEC MOJOCbI CBASAHBI C 
KOe@OAHHAMH, B KOTOPbIX IPHMHUMaeT yyuacTue rpynna NO, OToT BpIBO_ MOX- 
TBepKaloT JanHpie (*) MO H3yYeHHIO CMeKTpa KOMOMHALMOHHOrO pacceAHHA 
N-okcuyja TpHMeTHuaMHHa, Tye aBTOpbl TaKxKe OTMETHJIN JIMHHIO 947 CM 1, KOTO- 
py!O OHH OTHeCIM K KoweOaHuam N-sO-cpa3n. Tlonocy normomjenua, ex alllyio 
B CHekTpax HuTpoHoB Hw N-oxcngoB B OOnacTH 920—950 cm, MOxHO OTHECTH K 
CHMMeTpuyecKomy KoseGaHHio rpynmb —C=N—, nonoca x%e 1250—1185cm"?, 
NOBHUMOMy, CBA3aHa C ACHMMETPHUHIM KoeOaHHeM STON rpymupt. YKasaHHble 
MOJIOCbI KAT B OOMACTH OPAHHAPHbIX CBA3CH, YTO MOMHO pacCMaTPHBAaTb Kak 
(bH3H4eCKOe NOATBEpXKeHve CeEMHNOMAPHOTO XapakTpa cBA3H N—>OB HATpoHaXx. 

IIpu ucceqoBaHHu cneKTpa «KpacHoro MOJIMMepa» OKa3al0cb, YTO B HEM 
OTCYTCTBY!OT TIOJIOCbI MOPOWeHHA, XapakTepHbe Aa N—>O-cpa3H HHTPOHOB. 
QTO OOCTOATEIbCTBO, Aa TAKE TO, YTO TOT NOJHMEP, B OTMMUHE OT HATPOHOB, HE 
THPOMH3yeTCA HW HE OKHCJIAeCTCA, MPHBOMUT K BbIBOAY, YTO PpyNMbl, CBASbIBAIO- 
IjH€ B HEM ApOMaTHYeCKHe OCTATKH, HE HATPOHHBIe, H YTO NOM BJIMAHMEM IesI0- 
UH TIpOH30lWIH, BAYMMO, Oovee riyOokKHe H3MeHeHHA. 

Mspectuo (8), uTo HeKOTOpbIl€c HHTPOHbI NOsBepraroTcad pH JeHCTBHM LWLeOU- 
HbIX are€HTOB O€KMAHOBCKOH NeperpymnmupoBkKe B aMHybI KuCOT. Mpl Hawn, 
YTO TPH eHCTBHH BOAHO-CIMpTOBOH Welton Ha n-HUTpotenus-N-n-TomHA- 
HATPOH OOpasyeTcA HeNaBALMHCA NOJMMep, He CHOCOOHbIH, B NPOTHBONOJIOXK- 
HOCTb HCXOJHOMY HHTPOHY, FHAPOMH3OBaTbCA H H3MCHATHCA MPH JeHCTBHM OKHC- 
autTeneH. IIpH qeHcTBHH Ha 9TOT Ke HATPOH MHNepHANHA Obi NoOMy4eH N-TO- 
JYHAH N-HATpOOeH3OHHOH KHCJIOTHI. ITO MOSBONHIO Mpe{MONOKUTb, ATO TIpH 
eHCTBHH WeOUH Ha N-HUTPOTOJ YON OOpasyrollMcA BHayase HUTPOH B aJb- 
HeiwemM moypepraetca OekMaHOBCKOH neperpynnupoBke. HuTpowHpie rpyniipl 


(IpeBpalaroTca IIpH 9TOM B aMHHbIe, H OOpasylolWlMcA «KpacHbIt ToMMep» 
ABJACTCA MOMHAMHJOM: 


Kpacubli MovIMMep UpesBplyaHHO HHepTeH MW THApOMM30BaTb ero pasJIMYHBI- 
MH CnocoOaMu pacilemeHuA aMHfoB He yfaetca. Ilostomy, uToOpl OOHApyXKUTb 
B HEM aMHJHbIe PTpyNNHpOBKH, OblwiIo NpOBeqeHO CNeEKTpocKoMMYeCcKoe UCCIeO- 
Banne (puc. 1). na cpaBHeHua Obi] CHHTe3HPpOBaH aHaJIOrHUHBI NOoMMAaMUy Me- 
TOJOM, He BbISbIBaIOMIHM COMHEHHA B CTPyKType NosyyenHoro BemectTBa. C 3sTOH 
IebIO N-aMHHOOeHSONHAA KHCOTa Oblyia NOABeprHyTa JWHTeIbHOMY J\elHCTBUIO 
THOHWIXJOpHya pH HarpeBaHHH. OOpa3o0BaBmiulicn nomMaMuy, CocTaB KOTO- 
poro MOATBEpXKeH BICMeHTAPHBIM aHaJIH30M, NO CBOMM CBOLCTBaM OKa3aJICHA 
CXOJHBIM C «KPaCHbiM NOJMMepoM». CpaBHuTebHoe u3yyeHHe HH@pakpacubix 
CHeKTPOB STOO NoMaMuya, «Kpacnoro nowMMepa» W OeH3aHHINAa NOKa3salo UX 
Onuskoe coBnlayenne. 

Hspectuo, YTO MOOCa MOFOMeHHA KapOOHHJIbHOM Ppynnbl B AMUJaX JKT 
B oOsacTu 1660—1680 cm?. MoxkHo cunTaTb, ¥TO B GeH3aHHAMAe STO rpynme 
COOTBeTCTByeT MOsoca NorjomenuA 1655 cmt; B NoMaMHye, NOyYeHHOM U3 
N-aMMHOOCeH30HHON KUCOTEI,— nomoca 1680 cm 4; B «KpacHoM nomHMepe» -—— 
nosioca 1695 cm}. 

Takum oOpa3oM, JaHHble CNeKTpabHOrO aHasM3a MOATBEpKaloT noJH- 
aMUjIHylo CTpyKTypy «KpacHoro NOJMMepa», a TAK2XKE MpeOMRKeHHYIO HAMU CXe- 
My TIpespalllenua f-HATpOTOMyoNa No elicTBHem ceppr nu MWeNOUn. 
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Kak y2Ke OTMe€YeHO, IPOMEXYTOUHLIM IIpOyKTOM MpeBpallenns O-HUTpOTOMY- 
ola NOW JeHCTBHEM Meo“ ABIAeTCA aHTpaHua. IIpu yelicrsuu WYen0gH OH mpe- 
BpalllaeTCA B AHTpaHHJOBytlo KHCMOTY. MoxkHO Ipe{NOO*KUTb, ITO STO IpeBpale- 
HHE€ MPOHCXOAHT, MOAOOHO MpeBpallleHHiO HHTPOHOB, yepes OOpasoBaHHe BHY- 
TpeHHeroO aMHJla aAHTpaHHJOBOH KHCOTbI — HeCTOHKoro 8-jakTamMa, cpa3y 
rHAposmMsyrouleroca Ao KucOTHI. [Ipespamjenua O-HUTpOTosMyoua No, WelicTBHeM 
MeOH pasJIMYHOH KOHUeHTpalMH WM WeNOMHOrO pacTBopa MOMCyAbPUOB u 
NOJYYeHHe Tp 9TOM Pa3JIMYHbIX BeULECTB MOXKHO MpefCTABUTb CweyOuLuM 
o6pasom. Iloq BAMAHHeM WeMO4H H3 O-HUTpOToOsyoua OOpasyerca aHTpaHH, KO- 
Topbli Jamee, B 3ABHCHMOCTH OT YCJIOBHH, NOABepraeTcsd pasJIMGHbIM peakUNAM. 
Tloq qeticrsuem 40—50% BogHo-cnHpToBoli men04N OH MpeBpallaerca B aHTpa- 
HuJoBylo KucoTy. Ecau jelicTBoBaTb pas0aBeHHbIM (8%) BOyHO-CIIHpTOBbIM 
ICJIOYHbIM PaCTBOPOM TOJIHCYbDUAOB, TO HEKOTOPad YaCTb aHTpaHusa BOCCTa- 
HaBJIMBaeTCA JO N-aMHHOOeH3aIbAeruja. O6pasoBaHue 0,0! -a30KCH- H 0,0’ -a300eH- 
3OJIKApOOHOBBIX KHCJIOT, a TakKxKe 2-HHAasHJGeH3HOBOrO CNUpTa MOXKHO OOb- 
ACHHTb CJleYIOULMM XOJOM peakUHH, pH elictauH 20% Bo,HO-cnupToBoli 
MeOUbIO OOpasylOWlHHCA AaHTPaHH PHAPOMM3yeTCA, MOMOGHO HEKOTOPLIM HHUTPO- 
HaM, JO THAPOKCHaMHHOOeHSabAernya, KOTOPbIH B WeMOUHOM cpeye mpeBpa- 
MaeTcsA B O,0’-as0kcHOensanbyerng. [locnequuit B LLeOUHOH Cpefe MO*KeT NOABep- 
PaTbCA JHCMYTALHH B O,0’-a30KCHOeCH3HJIKapOOHOBy!0 KHCJIOTY H 0,0’-a30KCHOeH- 
3H10BbIM cnupT. Korga B peakKUHOHHY!O CMe€Cb BBOAAT BOCCTaHOBUTeIM (MONH- 
CyIbuAbI HATpHA), TO ASOKCHCOEAMHEHHA MOFyT NpeBpaTHTbCA B aZs0coeMHe- 
HHA, a, KaK H3BeCTHO (°), 0,0’-a300eCH3HOBbIN CNUPT erko MpeBpallaetcsa B 
2-HHJasHOeHSHJIOBbIH CIHPT, KOTOPbId HM Obl BbI,eeH. 


pCeCOIO3SHHIH + HaYUYHO-HCCIeEOBAaTeJIbCKHHi Tlocrynusio 
XHMHKO-(bapMalleBTHYeCKHH HHCTHTYT 31 III 1956 
uM. C. OpjoKoHukuj3e 
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Jloknaygp Akawemun Hayrk CCCP 
1956. Tom 110, Ne 2 


PH3HYECKAA XHMHAS 


T. M. TPHLLEHKO u uaen-Koppecnonzent AH CCCP C. C. MEJIBEJIEB 


KHHETHKA TIOJIAMEPH3AUHN AKPHJIOBOH KHCJIOTbI H HATPHJIA 
METAKPHJIOBOH KHCJIOTbI B BOAHOM PACTBOPE B MPHCYTCTBHM 
PHAPONMEPEKHCH KYMOJIA 


[lp nomuMepH3alnh MeTaKpHJIOBOH KHCJIOTbI H HUTPHa AKPHJIOBOH KHCJIO- 
Tbl B BOJHOM pacTBope B IIpHCyTCTBHH TuAponepekucn KyMoua (*) Obi BbIABIIEH 
pa ocoOeHHocTeli STOrO Mpomecca, MOSBOMMBIIMX CelaTb BbIBOA O pa3ssM4HH 
B M€XaHH3Me HHHUHHPOBaHHA MOMMMepH3allHu STHX JByX MOHOMepoB. Coryiac- 
HO TIOJIYYCHHbIM KHHETHYCCKHM J[aHHbIM, B CJly4ae Me€TAKPHJOBOH KHCJOTHI HHH- 
WHUPOBaHHe NOMHMepH3allH COCTONT B MOHOMOJICKYJIAPHOM pacnaye ruyponepe- 
KHCH C MOCJeAYIOULNM B8aHMOJeliCTBHEM OOPa3YIOWUNXCA pasHKaJIOB C MOWeKyJia- 
MH MOHOMepa, a B CJly¥ae HATPHa AKPHOBOH KHCJIOTHI MPOHCXOLUT B3aHMoOj; el - 
CTBHe FHponepeKHCH KyMOWIa C BeLECTBOM, KOHILCHTpallMA KOTOpOrO Mpomop- 
I[HOHAJIbHa KOHUCHTpalunH MoHOMepa (no mpej- 

MONOKeHMIO, TAKHM BellecTBoM Mor Opr cay- = SOAR 
KUT MPOAYKT AHCCOMMANMM HUTpHsa C OTULEM- — ggzt d 


JIGHHeM B BHe MpoTOHa aToMa Bojopoya CH- 
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S) 
OCH. MO = 
7] S 
3 
g2} A S 
~ 8 
NG he 
: S 
S gi 3 
; 8 
as S 
8 
S 
% 
> 4 
g ae fee 0 0 200 mun 
MUH 
Puce. 1. Kuneruyeckwe KpHBble MOJIMMepH3auvH akpHoBoH KuCOTHI (A) H HUTpHsa MeTaKpH- 


OBO KucsoTEI (6). A — Temmepatypa 40°; KoHUeHTpauNaA ruAponepeKucH KyMoma 0,0026— 

0,0028 moun/a; KonteHTpalHHN MoHOMepa: J—0,087 mon/n; 2—0,471 mon/a; 8—O,895 mon/.a. 

5B — temnepatypa 60°; konuenTpauua rufponepexucu kymova 0,0026 moa/n; KoHWeHTpauHH 
MoHOMepa: J—0,048 moa/a; 2—0,096 mon/n; 3—O0,241 mon/n 


KaKOH CTeMeHH MOJYYCHHbIe 8AKOHOMEPHOCTH pacnpocTpaHsAIOTCA HW Ha MOJIMMe- 
pu3alluio Apyrux MOHOMepoB aHaJIOorHyHOorO CTpoeHHsA, 

B paGote npumMeHAach paHee ONMCaHHaA MeTOHKA. BplJl HECKOJIbKO H3MeHeH 
JIMIlb TOpaOK 3anOJIHeHHA PeaKUMOHHBIX COCYJOB: CBeXKEMPHTOTOBJIeHHbIe 
PaCTBOPbI MOHOMEPOB H THpolepeKHCH B Bose OCBOOOK [auch OT pacTBOpeH- 
HOrO B HUX BO3LyYXa MOOYePeHbIM 3aMOPaxKMBaHHeM HM OTTAHBaHHeM B BakyyMe. 
PacTpecKHBaHuA CTeKAHHBIX COCYJOB IPH 9TOH oNepalluH yaBasOCb B OOdb- 
WIHHCTBE Cy YaeB H36eKATb MOAOOpoM yAOOuOK uA STO WeaH Hx Cope! (rpy- 
IIeBHHad, C 3aMOHeCHHeM BOJHbIM PaCTBOPOM JIMIIb HMKHEFO NosywMapHs). 

IIlpH momuMepu3aluH aKpHJIOBOM KHCOTHI KHHETHYeCCKHE KPHBbIe HMC 
HOPMAJIbHbIM XO, COOTBETCTBYIOULHH YMEHbINeHHIO CKOPOCTH peaKUHH BO BpeMe- 


erche) 


HM B CBA3H C H3pacxoqoBaHveM MoHOMepa. IlonmuMepH3alluaA HYTpHla MeTaKpH~ 
JIOBOH KMCJIOTHI MpoTeKasla C YCKOPeHveM, CBA3AHHbIM, NOBAAMMoMy, CO ClocoO- 
HOCTbIO IIOJIMMepa H3BJIeKaTb MOHOMEP H FHAponepeKHCb H3 BOAHOFO pacTBOpa 
(B OTMHYHe OT NOMMMepa HHTpHla akpH- 
JOBOH KHCJOTbI MOMMep HHTpHa MeTaK- 
PHJOBOH KuCOTHI CnocoOeH HaOyxXaTb B 
MoHOMepe). IlocTosHHy!0 CKOpOCTb MOJH- 
MepH3auHu yaBaslocb HaOsOfaTb JIMLLb 
IIpH He€3HauHTebHbIX TwyOHHax TpeBpa- 
IeHHA. 

TlomyyeHHpre KHHeTHYeCKHe 3aBHCHMO- 
CTH MO3BOJIAIOT paCnpocTpaHuTb CyewaH- 
HbIM paHee BbIBOJ O Pa3sJINYHH B MeXaHH3- 
Me HHHUMHpOBaHHA NOMMepv3allHH WH Ha 
CayyaH aKpHJOBOH KHCIOTbI H HMTpHwa 
MeTaKPHJIOBOH KHCJIOTHI. 

3aBHCHMOCTH BbIXOJOB NomuMepa "OT 
Puc. 2. Haxowenne Nopadka peakuHli BNeMeHH TPH pasJIM4YHbIX HCXOJHbIX KOH- 
MO MOHOMeDpy: A— AKPHJIOBaA KHCJIOTA, WeHTpaluax MOHOMEpOB npelcTaBeHb! 
5B — HutTpu MeTaKPHJIOBOH KHCJIOTHI na puc. ‘ V3 puc. 9 BHJHO, UTO nlops- 
WOK peakuMu MO MOoHOMepy B OOoHX cuTyyanx paBeH 3/5. 

SaBHCHMOCTb HavasIbHOH CKOPOCTH NOJMMepH3alHH OT KOHIeHTpallHv 
rH[[ponepeKucH Jit HATpHJia MeTaKpHsOBOH KuCHOTH! (puc. 36) oKka3asacb 
aHaJOrHYHOM TO 2%*e 3aBHCHMOCTH JIA MeTAKPHJIOBOH KHCJOTHI, a JIA AKPHJIO- 
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Puc. 3, SaBHCHMOCTb Ha4YaJIbHOM CKOpOCTH NOMHMepHSaHH AKPHJOBOi KHCAOTHI (A) 4 HHTpHuA 
MeTakKpHJIOBOH KuctoTbI (6). A — Temnepatypa 40°; kKoHueHTpauua MoHoMmepa 0,47 Mom/.1. 
5 — temnepatypa 60°; konyeHTpayHa Monomepa 0,24 Moa/a 


BOW KHCJOTBI (puc. 3A) nogqo6ua 3aBucuMocTu, NowyyeHHOH qua HUTpHua ak- 
PHJOBOH KUCJIOTEI. 

HanOonee cyuecTBeHHbIM MOKa3aTeeM pasIMdHA B MexaHu3me HHUA pO- 
BaHHA MOJMMepH3alun HW JIA JaHHOM Mapbl MOHOMEPOB CJIyKUT 3HayUTeENbHOe 
pasJIM4We B CYMMAPHOHM SHEprHv akTuBallNH Mpouecca, HalifeHHoe u3 3aBHCHMO- 
CTeH Ha¥aJIbHOM CKOPOCTH NOJIMMepH3allMH OT Temmepatypnt (Taw. 1). Ouenb 
HUSKO€ SHAYCHHE SHEPIHH AKTHBALMH JIA AKPHMOBOM KHCJOTbI (KaK paHee Ht UIA 
HHTPHJIa AKPUJOBOH KHCAOTbI) MOKET NOMYYMTHCA JIMLIb B TOM CiLy4ae, eC mep- 
BHYHOH peakUHeH ABJIACTCA OKHCJIMTE/bHO-BOCCT@HOBHTebHOe B3anNMO/eli- 
CTBHC, TIPOTEKAIONLCe 10 HOHHOMY MeXaHH3My, B TO BpeMH Kak BeMUNHA SHep- 
THM aKTHBalMn AIA HUTPHJla M€TaKPHJIOBOH KHCJIOTbI YKMabIBAeTCA B OObIMHBIC 
TPCACTABJICHHA O Npe€[BaPpHTe/bHOM MOHOMOVICKYJIAPHOM pacnaye ruporepeKucn. 

CpaBHuBaA pe3syAbTaTbI ONLITOB No NoOmMMepHsalun YeTbIDeEX MOHOMEPOB, 
MOXKHO CieaTb BbIBOK, YTO B PAJy MOHOMepOB — IIPOM3BOAHBIX akpHsOBO!i 
KMCJIOTbI CyIkeCTByeT COMA 3AKOHOMEPHOCTh, a HMCHHO: MeXaHH3M HHVWANpo- 
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BaHHA NOMMepl3allMH MOHOMepoB, COsepxallldX B CBOeM CocTaBpe CH-rpynny, 
KOPeCHHbIM OOpa30M OTMMYAaeTCA OT MCXAHH3Ma HHUMMPOBaHHA NowMMepHsaLnH 
TaKUX 2K€ MOHOMEPOB, B KOTOpbIX aToM BOgsopoga CH-rpynnp 3amemen ua Me- 


Ta6Oanua 1 


3aBUCHMOCTh HavasIbHOli CKOpOCTH MoMMMepH3alHH aKpHo0- 
BOM KHCJIOTHI H HHTPHJIa Me€TAKPHJIOBOM KHCJIOTbI OT 


TeMMepar ypbl 
o Fi 45 aa 
g 25 oe 25 
8 oa 5 = oy 
O a aS BIA 20 4 
Moromep 5 g ialeage HOS EEG 
wf ss ag aan S32 
T So 5 < Bos Bas 
a | 45 Rel Ge Sire 
Akpuaosaa Kxuc-| 30 | 0,471 | 2,60-10-8 | 9,70-10-4 
mmota 40 | 0,472 | 2,60-10-8 | 1,57-10-8 
AO OFT Aa Toe tOss MAES Tlie 
50 | 0,475 | 2,90-10-3 | 2,31-10-8 
60 | 0,476 | 2,88-10-8 | 3,81-10-3 
60 |0,476 | 2,66-10-% | 3,65-10-3} 9,0 
Hutpua meta- 40 |0,243 | 2,68-10-3 | 9,50-10-§ 
KPHJIOBOL 50 | 0,242 | 2,64-10-3 | 2,08-10-5 
KHCJIOTHI 60 | 0,241 | 2,64-10-8 | 5,92-10-5 
60 | 0,241 | 2,66-10-3 | 5,84-10-5 
6o-102240)|2.63-40-2 | 7-52-4055 
70 |0,240 | 2,80-10-8 | 1,70-10-4 
RO OAD Zo MO SUNS S\oatO |) 240), 2? 


* BenHuHHbI CYMMAapHbIX SHeEprHli aKTHBANMH HaxoJU- 
JHCb 10 ypaBHeHHio AppeHuyca. 


THIbHyo Tpynny. B nocieqHem cayyae akKTy HHHUMMpOBaHHA MpeyuectsByer 
MOHOMOJI€KYJIAPHbIM pacnay rHyqponepekucu Ha pafUKaJIbl, B M€pBOM IIpOHcxo- 
JIMT HeMOCpeACTBeEHHOe B3AHMMOJeHCTBHE MEXKAY FHApoMmepeKuCcbio MH HOHH3HPO- 
BaHHOH mo mecty CH-rpymnmp! PopMoH MoHOMepa, 4TO ABJIAeTCA MPHUYHHOH pes- 
KOTO CHH2KCHHA SHEP aKTHBaWMH OOpa3s0BaHHA HauvaJIbHbIX AKTHBHbIX UWeH- 
TPOB, HM, CJI€@OBaTeIbHO, CYMMapHOH 3HEPrHH aKTHBAaIMH Tpowecca NowuMe- 
pH3aluuu. 


Mu3uKO-XHMHUeCKHH HWHCTHTYT Iloctynuu0 
uM. JI. 4. Kapnosa 29 III 1956 


IMTHPOBAHHAA JIMUTEPATYPA 
1T. M. Ppuneuxko, C.C. Menpeges, KX, 30, No 6 (1956). 
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Jlokaaygn Akawlemunu HaykK cccP 
1956. Tom 110, Ne 2 


PH3HYECKAA XHMHA 


T. A. MACKHHOBA u I. A. PAHMLUbIH 


BJIMSHWE PACTBOPHTEJIS HA KHHETHKY PEAKIMM HEKOTOPbIX 
JKHPHbIX KHCJIOT C HATPHEM 


(ITpedcmaeaeno axademuxom A. A. Baaandunoim 21 IIT 1956) 


BuIMAHMIO paCTBOPHTeIA Ha KHHETHKY XHMMYECKHX peakUMli MOCBALLeHO 
MHOFO paOoT, KaCalOWMXCH, OMHAKO, IPeHMYyUeCTBEHHO TOMOPeHHbIX PeakiMi; 
MCHbIUe OCBeMIeH B JHTepaType BOMPOC O BJIMAHHM MpHpOsbl pacTBOpUTeIA Ha 
.CKOpOCTb reTeporeHHbIX MpoleccoB. CpaBHUTe/bHO HeAaBHO MpoOsemMa pacTBopH- 
Tend Opwia WocTaBleHa B acmekTe yYeHHA O KOoppo3HH MeTasioB (*). [Ipu stom 

ObluIO HOKa3aHoO, UTO KOPpO3Hsl HEKO- 


Tao6auua | TOPbIX M€TAJJIOB B BOJHBIX H yrJleBo- 
XapakTepHcTuka pacTBopHTeseH Hu Kucsor JOPOJHbIX PaCTBOPaX MKHPHbIX KHC- 
JIOT IIpoTeKaeT MOUTH C OMHAKOBO!i 
a CKOPOCTbIO. 
‘gals IIpoyqomkKaa uccieqoBaHHe pouH 
PacTsopuTevb az Ra G . paCTBOPHTeIA B KOPPOSHOHHBIX T1po- 
M KuCuOTA HE : WecCaX, Mbl OCTAHOBHJIMCb Ha peak- 
ae 5 HH TBeEPOrO MeTaJJIHYeCKOrO HaT- 
aS = pHA C MaCJIAHOHM UM JaypHHOBOM KuHC- 
JoTtamH. Meroquka uccieqopanua 
Bex3ou 0,874} 80,5 ocTaBalaCb BO BCeX ee eTasAx 
Tonyou 0,867 | 111,0 mpexkuei (*). 
nee Hess ae Hatpuit, xumuyecku 4ncToI, He 
Usoowede 0'692| 9975 coflepkaul lpHmeceli mocTopoHHHX 
Lleran * 260 5 MeTajlJIOB. Bce pacTBopuTemu, a 
T\uoxcau (1,4) AP OSo0 OO RSs mele TakKKe MaCJIAHaA KUCIOTA THLATeJIbHO 
Macuianad KucsoTa 0,999} 162,1 o6e3BOXKUBAJNC: HOKCAH (1,4) o6e3- 
JlaypuuHoBad Kucsota | 0,864 4A 


BOXKUBAJICA MHOFOKpaTHbIM BbIMOpa- 
2KHBaHHeM; Ba3eJIHHOBOe Maco — 

Se ROCT B12 2-52, JWIMTeIbHBIM HarpeBanuem mpu 105°; 

OCTaJIbHbIe — MeperoHkoH Hak Me- 
TaslIM4eCKHM HaTpHeM. Macjanad KuCOTa O6e3BOXxXUBaAaCcb MHOFOKpaTHOli 
(ppakKUHOHHpoBaHHOW NeperouKol. 

XapakTepHCTHKa paCTBOpHTeeH H KHCIOT NpecTaBena B Tabm. 1, 

IIpu qelicrBuu Ha naTpHii cmaObix pacTBOpOB MaCJIAHOM KUCIOTbI Mpowecc 
pacTBopeHua ObIcCTpo 3aTOpMaxKuBaeTCH H3-3a OOpas0BaHHA CpeAHUX, Masopac- 
TBOPUMBIX OYTHPaTOB, YTO, OMHAKO, HE MPOMCXOJMT B KOHIWCHTPpHPOBAaHHbIX pac- 
TBOpax (KaK 3TO BUAHO H3 px. |) BBY Nepexoqa Cpeqnux OyTupaToB B KHCABIe, 
XOPOLWIO PpaCTBOPHMBIe. 

PesyJIbTaTbI ONbITOB C MaCJIAHOH KMCOTOH MpHBeenb! B Tas. 2, 43 KOTOPOH 
BHHO, YTO CKOPOCTh PeaKUMH YMEHbUIaeTCA IPH Tepexojyle OT apomaTHyeCcKHXx 
yrieBoOpofoB K TapaPuHOBbIM, 3aTeM K J\MOKCaHY H, HAKOHEl, pesKO Majaer 
B WeTaHe WH Ba3eJIMHOBOM Macyie. CKOpOcTb peaKI[HH B Ba3eJIMHOBOM Macule H ILe- 
TaHe, COOTBeTCTBeHHO, B 80 vu 400 pa3 MeHbie, HExKeIN B OeH30Ne. 

Kaxkyulaacd SHeprHA aKTHBAaIHH, BbIYHCAeHHaH M3 pe3yJIbTATOB OMBITOB 
npu 20, 30, 40°, oxa3anacb yA TaKHx pacTBopuTenen, Kak OeH30N, TOYO, 
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KCHJIOJI, PeMTaH H M300KTAH, paBHou ~ 13 500 Kan/Moub; IA MOKCaHa OHA paBHA- 
nacb ~ 15000 kau/Monb. Benwunna 9HeprHl akTUBAILH YKa3bIBaeT Ha TO, TO KH- 
HeTHYeCKHe, a He Audy3HouHble *akTOpbl ONpPeeAH CKOPOCTh peakUHH. 
OnbiTbl C JaypHHOBOM KHCIOTOM MpHBeIM K aHaJlOrHUHbIM pe3yJbTaTaM 
(cm. Ta6n. 3 MW puc. 2). Bri6op KOHUeHTpalluH WaypHHOBOH KUCJOTHI BbI3BAH 
H€3HaYHTeJIbHOH PpaCTBOPHMOCTbIO B H300KTAHEe. 
Takum o6pa30m, npuBeyeH- 
HbIH SKCHEPHMeHTAaJIbHbIH MaTe- Va Owen ¢ 
pHaJI CBUCTEIb cTByeT 06 ompe- CkopocTb peaKUHH HaTpia Cc MacaaHOM KUCOTON 
JeJICHHOM BJIMAHHH pacTBopute- mp 20° (konWeHTpauHA KUCHOTHI °/;2 MOJIAPHDIX 


JIf Ha CKOPOCTb peaKUMH HaT upooeli 
PHA C MaCJIAHOH HW JaypHHoBONn = 
KHUCJIOTAMH. I Hote 
s 3 Ss SS RaAavo 
IIpexge uem mnepelitu k Rey es ae . 
TEOPETHYECKOH TpaKTOBKe 06- Pacropuresb 2 |8) eg8|essal & 
HapYy2KeHHBbIX (PaKTOB, HeOOXo- S2i.| 222| sabe | s 
MMO OTBETHTb Ha CaMO coGoTi g°lé) SoS |Eeas| 
2 O m Oom|Oxxun cal 
HallpallHBaroululica Bopoc: He 
ABNACTCH JIM Pa3sJIMUHEBCKOPO- Berson 30.5 1100 4 13300 
cTH pacTBopenus Na cmeqcTBH- Touyoa 24,4 | 80 t 13250 
€M pa3JIM4HA CKOpocTH Nepexo- 0-Keuaoa 24,4 | 80 1 13370 
na cpewiero Gyenpara xe tial is7 [0 | La | siz 
Jib, H, KPOME TOPO, HE PasM4Y- — JUyoxcan 64 | 20'0) 172 | 15500 
Ha JIM CTelMe€Hb paCTBOPpHMOCTH — Lleran 0,4) Missa) Paso 
KHCIOrO OyTHpaTa B PasIHUHbIX  BasesaHHoBoe Macuio 0,05} 0,16} 30,0 = 


pacTBopuTenax. Kak yxKe yKa- 
3bIBaJIOCb BbIlle, MpeBpalllenne cpequero OyTHpaTa B KHCJbIM ABIAeTCA HEOOXO- 
MMOM MpeAMOcHIIKOH JIA HOPMabHOrO TeyeHHA peakuun. JleHcTBHTebHO, OMbI- 
Tbl UOKa3aIH, 4YTO B TeX 
pacTBOpHTeJIAX, Te peak- 
IMA MpOTeKaeT OpicTpee, Ha- 
OuOaeTcA syuliad pacTBo- 
PHMOCTb KuCIOrO OyTHpaTa 
Hatpua. J[oOaBmeHHe H30- 
OKTaHa K  HacCbill[eHHOMy 
pacTBopy KuCcoro OyTupata 
B O€CH30JI€ BbISbIBaeT TOMYT- 
HeHue pacTBopa. 
Bce 9T0 rOBOpHT oO TOM, 
YTO TIPH aHasIM3e BOIIpoca Oo 
aS. Lg OEE ares ae a povIM pacTBOpHTelA mpex- 
: y “> = (1? (Ok!~«OG:*~«aB:*C<C«a:C(“<‘<«éaR BETO HEOOXOMMIMC UCT 
MuH ero BJIMAHHe Ha pacTBOpH- 
Puc. 1. Peakuua Hatpua c MacaaHoi KucoToH B pas- MOCTb IpOMyKTa peaKI[HH. 
JHUHbIX pacTBopHTeia J — OeH30; 2 — TOYO HU KCH- OyHako M3 STOTO OTHIOb HE 
ee re 
rocs BOMOposa, MpHBeeHHbIM K HOPMaJIbHbIM YCJIOBHAM TeJIb HE OKa3bIBaeT HAKa- 
B MuauauTpax c 1 cm? nopepxHocTH HaTpHaA B | Mun. KOFO BIMAHMA Ha CaMbii 
polecc pacTBopeHua, TOU- 
Hee, Ha Te 3/IEMeHTapPHble AKTbI, H3 KOTOPbIX OH CKJIa[[bIBAaeTCH. 
3aMeTUM, UTO MOMbITKH OOLACHHTD JIEHCTBHE PaCTBOPHTeIA, ONMPaACh TOMbKO 
Ha Take ero (pu3H4ueCKHe XapaKTePHCTHKH, Kak JMBICKTPMGeCKaA MPpOHUlae- 
MOCTb, 3JICKTPONPOBOJHOCTb, BA3KOCTb, He MMeIOT NOs co6oH OCHOBaHHA. 
B camom jlele, CKOpOCTH B H300KTAHOBOM HM J[MOKCaHOBOM paCTBopax OT- 
JHUAIOTCA J[OBOMbHO 3HAUMTEIbHO, XOTA BASKOCTb 9THX PaCTBOPOB OMHAKOBA. 
Peskoe lajleHHve CKOpOCTH B WeTaHe H BaseHHOBOM MacuJe OObACHAeTCAH, 0 
HAII€MY MHE€HHIO, B IlepBylo O4epesb, H€ BASKOCTHIO,a TpyAHOU pacTBOPUMOCTbIO 
MpOyKTOB KopposHu. TouHo Tak 2Ke Trepexof’ OT renTana C MaJION JM3JIeK- 
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Q am!cm?Mun. 
Ss Sd % 
S S = 


% 
S 


TPHYECKOM IpPOHHWaeMoOcTbIO K AMOKCaHy (e = 40) NpHBes K pe3KOMy yMeHb- 
IU€HHIO CKOPOCTH peaKUHH, BOMPeKH JOBOJIbHO paCMpocTpaHeHHbIM MpeAnoso- 


*%KeHHAM OO YCKOpsiomlem eHCTBHH MoOApHoro pacTBopHTeia. Hamu onpe- | 


JeNANAaCh VeUbHaA 3JIEKTPOMNPOBORHOCTb PpaCTBOPOB MaCJIAHOH KHCJIOTHI B WUOK- 


1G vel) 


CkopocTb peak HaTpuA Cc MaypH- 
HOBOH KHCIOTOH mpH 20° (KOHWeHTpa- 
I[HA KHCJIOTHI 1/94 MOJAPHDIX WpobeH 

‘SI 

= 

aS 3 

Os is} fis) 

Fae Sal aeesoxe 3 
Pactsoputemb| & 2/9 | E28 so 

ols Saou 5 

cS) SESS Opa cS 

3 DK aoo a 

g ae - 

O «a Oonm al 
Bexuso aad 100 13700 
Touryon 0,8 72,7 | 13600 

7 
Kennoa 077 | 63,7 | 13800 eee ee 
V300KkTau 0,5 45,4 | 13750 2 [ 
J\voxcau 0,2 18,2 | 15800 Puc. 2. Peakuwua naTpHaA Cc MaypHHOBOH KHCJIOTOH 
- B pa3JIMUHbIX PpaCTBOpHTeIAX. J — 6eH301; 2 — 

CaHew MILenTanes: IIpu 3TOM Tomyom; 8— KcHion; 4— “u300KTaH; 46 — JHO- 
OKa3alocb, TO S JHOKCa- KcaH. Q — oObeM BbIJeNHBUerocd BOAOpoAa, MpH- 


BeeHHbIH K HOPMaJIbHbIM YCJIOBHAM B MHJWJIHJIAT- 


HOBOrO pacTBOpa COCTaBJIAeT , 
pax B 1 cm? noBepxHocTH HaTpHa B | MUHH. 


l,ol0s8om+ cm; a-s ren- 
TaHoBoro pacTsopa 1,5-10 om ?® cm}. Sto no_TBepxaeT U3BeECTHbIC aHHble 
JI. T. Vuuguua (') 06 orcyTcTBHH CHMOaTHOCTH MEXKYy IICKTPOMpPOBOAHOCTbIO 
pacTBOpoB H CKOpocTbiO Koppo3HH. B Hauiem cayyuae (cM. TaOn. 1) cKopocTb 
peakUHH B XOPOWIO MpOBOAALIeEM paCTBOpe OKa3asiacb MeHbIUe, FEM B TIOXO 
IIpOBOJAMLEM pacTBope. 

IIpeycraBiseTca Kpalive HHTepeCHbIM JabHelIuee HCCMEOBaHue BIMAHUA 
pacTBOpHTeA Ha TeTeporeHHble peaKUHH, B YaACTHOCTH, peakIMMH WLeNOUHbIX 
MeTaJIJIOB C KHCOTaMH H J\pyrHMH CoeqMHeHHAMH. 


MocxkosceKuli Iloctynusto 
QJICKTPOTCXHHYECKHH HHCTHTYT CBA3H 28 II 1956 


WMTHPOBAHHAA JIMTEPATYPA 


1JI.T. Tuugun, B.A. Ka3sakxosa, HW. H. Wyruaosa, AH, 80, N 5, 777 
(1951), 2d. Tl. [uugquu, T. A. Muckxunosa, HW. H. Wytuaosa, JAH 106, 
Ne 5 (1956). 


* OnpeseneHHe MpousBoqusoch Ha MeraoMeTpe c TOYHOcTBIO +2% . O6pasitel BbIe@p2KH = 
BaJIMCb B TepMocTaTe, 
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Hoxaagn Akayemun nayr CCCP 
1956. Tom 110, Ns 2 


PHSHYECKAA XHMHA 
HM. Bb. PABHHOBHY, NM. H. HUKOJIAEB, 3. 9. TOUAJIMEB u H. H. TPETbAKOBA 


H30TONHbIN IMSEKT B PABHOBECHH JKUKOCTb — MAP 
BYUHAPHBIX CHCTEM, COJEP)KALIHX JEATEPOCOEAHHEHUSA 
(ITpedcmaéaexo axademuxom A. H. Opymxuneim 9 IV 1956) 


Hisyuenve paBHOBeCHA XKUJKOCTb — Map cucTeM, coxep»Kauux qelTepo- 
COCIMHCHUA, ACT BOSMOXHOCTH BbIACHHTh BMAHME S3aMellleHuaA BOROpoma 
e€HTEpHeM Ha AKTHBHOCTb KOMIIOHCHTOB HM H3ObITOUHOe 3HayeHHe u306apHoro 
MOTeHWMasta pacTBopoB. BBuyy sToro Mbl H3yUHJH JuarpaMMbl JaByenue 
Mapa — CocTaB CHCTeM XJOpodopM — alleTOH H jelTepoxsopodopm — atle- 
TOH MpH 25; 35 u 50°; Takue »%Xe AMarpaMMBbI pacTBopoB Boa — MMpuyuH 
HM TAKeIAT Boa — nMpHAuH mpu 70; 75 u 80°; yuarpamMpl Temnmepatypa 
KMNe€HMA — COCTaB CHCTeEM HSONPONHMJOBbIM CNHpT — 6eH301 mu H30mponH- 
JIOBLIM WeliTepocuupT — Oex301 npH 760 MM pt. cr. 

J\leitepoxmopodopm Obi NouyyeH WyTeM MpHOaBseHuaA MO KanwaM xs0- 
paia k pactBopy NaOD zB D,O mpm BcrpaxnBanuu uw Oxmaxkyenun yo 3° (4). 
Hs3onponusoppii qeitepocnupt (CH3)2,CHOD npurotrospen nyTem rugpomnsa 
M3O0NPOMMMaTa aIOMMHHA TAKETON BOMOK. CofeprxKanue JelirepuxA HM HeKOTOpHIe 
MOCTOAHHbIC HSOTOMHbIX aHaOrOB XJOpotbopMa Hw M30NpoNaHosa MpHBexeHubl 
B TaOa. 1. KoucTaHTbl ApyruxX HCNOMb30BaBLIHXCA COeEIMHEHHH COOTBeTCTBO- 
BaJIM JJOCTOBEpHbIM JIMTepaTypHbIM JaHHbiM (?). Ucxoquaa tTaxenaa Boga 


cofepxasa 99,7% elTepus. Ta6Onuna 1 
Jjapnenne Hapa HSMepAsIOCb MeTO- CBokicTBa H30TONMHbIX aHasloroB 

JOM M30TepMu4ecKOl NeperoHKH. CoorT- 

BeTCTBYIOWlad yCTaHOBKa OJIH3Ka M10 Bemectrao | dy | mb |ire8™|D,% 

KOHCTPYKUMH K allmapatype, OMmHcaH- 

HoH P. C. Mati3aum u VW. I]. Tpepzos- So 1,4892|1 4459] 61,30] — 

cxum (*). Ucnomb30BaBuiniica 90yHO- I; 1,5012/1, 4452) 61,15) 97 

KuM (°) y (CHg)2CHOH |0,7854/1,3776| 82,35| — 


MeTpHy¥eCcKHA MpHOop Mo_obeH 30y.1MO- (CH,)xCHOD |0,7965|1'3769| 82/95] 99 


Merpy, omucaHHomy B.A. Kupeespm, 
10. H. Ilefinxepom un E.M. Hepecnenu (*). Oum6xka oTfenbuoro usMepeHua 


Jlapseuua mapa coctapasana 0,1 — 0,2 MM pT. CT., a TemnepaTypbl KHNeHHA 
0,03 — 0,05°. Han6onpuiad oWMOKa OKOHUATCJIbHbIX PC3YJbTATOB JIA aB- 
JeHHA mapa papHa 0,5 mM pr. cr. CocTaB paBHOBeCHbIX (bas onpefennAca 
pebpakTometpuyeckn c ommMOKol 0,02 — 0,05 Mon. %. Haun qanupie 06 
OOULeM H MaplWasbHblX JaBNeHuAX Mapa cMeceit ayeToHa c CHCls npn 35° 
Hu mupuHyuna c HO mpu 80° cormacyoTcA C COOTBETCTBYIOMMMH JaHHbIMH, 


HMeIOLLUMHCA B uTepaType (8), C TOUHOCTHIO AO | MM pT. cr. 
B v3y4eHHOM HHTepBasie pH OMHAKOBLIX TeMMepaTypax MaBseHHe Mapa 


CDCl, (Pp) Bpuue, vem CHCl; (Pu), npuyem Px/Pp = 0,995 + 0,002. 3HaK H30TO- 
mHoro appekta B Pp cooTBercrByeT fanHbim Beepmauca u lOurepca (°) o qaBnennn 
mapa TpHAehTepomerHsraJIOHOB HW JaHHbIM Apmctpoura, Bpukyaiifa u Cxorta (°) 
OTHOCHTeJIbHO 2%KUKUX JeliTepometaHos. J[apseHue napa (CH3;),CHOD onucano 
panee (7). Kpome napumaJibHbix JaBslenuit (p,), MO 9KCepHMeHTaJIbHbIM aHHbIM 
BLIGHCHeHEI: Y, = p,/N,p?s Apf = RT Iny,; AO" = WApt + (1 —,) Any, rue 
p? —laBlleHue Napa BelllecTBa i B wucTom Buse; N,, 7;, Api, A®*— cootsger- 
CTBCHHO, MOJIbHad JOJIA B XKUAKOM CMecH, KO9qPHIMeHT aKTHBHOCTH, H30bITOU- 
woe 3HaueHHe XMMHMYeCKOrO MOTeHUMasa *, H3ObITOUHOe 3HayeHHe HM300apHOrO 
MOTeHIHasia CMeCH. 

~ * Pagnocrs 3HaueHHH XHMHUECKOTO MOTeHWHaa B aHHoH CMe€CH H COOTBETCTBYIOULEM 
W]eaJIbHOM PaCcTBOpe. 


& JAH, rv. 110, Ne 2 
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V3 sKCHepHMeHTaJIbHbIX MAaHHbIX CNeqyeT, UTO pH HeOOJIbIIOM COJepKaHHH 
aueToHa jaBleHHe Napa ero pacTBOPOB B CDCls Oonbme, 4eM pacTBopoB 
sp CHCls. B cpeque o61acTH KOHUWeHTpalluy HaOsmofaeTcA OOpaTHOe: KPHBAA 
qapsleHue apa — CocTaB 
cuctemp! CsH6O — CDCls 
J@KUT HHXKE COOTBETCT- 
BYI!OULeH KPHBOM Id CMe 
cei CsH6O — CHCls. IIpu | 
HeOOJIbINMX KOHICHTPa- | 
WHAX XOpodopMa pa3- 
JuuHe B aBJIeHHH napa 
CpaBHHBaeMbIX CHCTeEM HE 
3aMeTHO. OTH ABJICHHA | 
OObACHAIOTCA HaO2XKCHH- 
eM J[ByX IpHuHH. Bo-nep- 
BbIX, TO, 4TO aBJeHHe 
napa JeuTrepoxsopodopma 
B YHCTOM BH] HEMHOFO | 
OoubUle, JEM aBJeHHe Ma- 


Aah {Hos 
80 


100 


720 


140 


760 


| 
20 40 60 80 mon. pa, ero OObI4HOrO aHasO- | 
XMOPOPOL Ta, cmoco6cTByeT MOBbI- 
WeHHIO OOulero aBJeHHA 
Pue. 4 


apa pacTBOopoB aleTOH@ 
sop B CDCls no cpaBHeHHto C~ 
ero pacTBopamu B CHCls. 
Bo-BTopbix, Np 3amMelle 
HHH Bosoposa Ha enTe-~ 
pu HyeBand SHEprHA BO- 
QOpOAHOH CBA3H YMeHb- 
waeTcH H Mp 9TOM CBA3b 
ynpounsetcA, TO Nos- 
TBepxKaeTCA JAHHbIMH OO: 
H30TONHOM addekTe B Wa- 
BJICHHH Tapa MW pacTBOpH- 
MOCTH aACCOWMUpOBaHHbIxX 
JleiTepocoequnenul (*,°), 
Ynpounenve Ke accouna. 


00 


Puc. 1. M36birounoe 3HayeHne 
w3g06apHoro §=NoTeHuvaa pa- 
crBopoB (CHs),CO — CHCl, x 
pacrBoposp (CH ;)sCO — CDCls. 
Puc. 2. I—4 — juarpamMbl 
cuctemb! C;H;N — H,O; 5—8— 
TMarpammbl cucrembi C,H,N — 
D,O. Ju 5— P —coctas *xuJ- 
KocTu; 2 u 6 — P — cocTaB 
mapa; 3u 7 — p Bos (7 — TA- 
*KesIOH BObI)} 4H 8 — p nH- 
Oo 23 PU) Ti MGT puftnna. P — oOmee jaBienne 

Boga Tapa, p — napuvasbyoe aB- 

yienve. Temnepatypa 75° 
Puce. 2 


TOB MONeKYyJI alleTOHa C XJOpotopMoM, JMCCOMMMPYyIOWWMX pH UcnapeHuu, 
BeeT K MOHM2KeCHHIO JaBeHHA Tapa pacTBopa. 

Takad TpakTOBKa MOATBepxKAaeTcA HSOTONHDIM appekToM B A®"™ (puc.1). 
Jina o6euxX CHCTeM 9Ta BEMYHHA OTpHllaTesbHa, UYTO COOTBeTCTByeT OTpH- 
IaTeIbHOMY OTKJIOHEHUIO UX OT 3aKOHa Pays. OfHako pH Kako u3 Tpex 
TemuepaTyp B WHpOKO OOmacTH KOHWeHTpalun pacTBoppl CsH6O — CDCl: 
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uMeloT MeHpiiee A@", yem pactBoppl CsH6O —CHCls. Munumym Ha KpHBbiXx 
A®*" — coctaB noppiliaeTcA B culyyae cuctempl c CHCls or —150 kau/mMon 
mpu 25° yo —130 kan/Mon upu 50°,a B cayuae cucrempr c CDCls or— 
—160 Kan/mon npn 25° yo —135 Kan/mMon npu 50° (omm6Ka oKouo | Kan). 
TakuM oOpa30M, Kak MOHM2KeHHE TeMNepaTypbl, Tak HM 3aMelleHHe BOO- 
poya xsopopopma Ha jelTepuli 
HeHCTBYIOT B OJHOM HallpaBne- 441/mo7 
Hu — nonMxKawT AM", Tak kak 4g 
00a 3TH (bakTOpa Be,yT K ympou- 
HEHHIO BOJOPOAHOH CBA3H B acco- 
unatax. MuyumMasbHoe 3HaueHue 
A®* pactBopos aueTona B CHCl, 299 
JIA BCeX TpeX TemMMepaTyp oTBe- 
yaeT 52 Mom. % xXmopodopma, a 
pactsopos B CDCls — 55% ero. 
Hanuune MaHuMymMa A®# p cncTe- 
Me aleTOH — xulopotopm mpH 730 
50 Mom.% Halen Takxe Capoyea- 
Maro ('°) Ha OCHOBaHHH CTaTHCTH- 
deCKHX CooOpaxkeHHi. 

H30TonHplt adiekT B Japue- 
Huu Napa cucrempiC;H;N —D,O0 “# 
pH 75° scen u3 puc. 2. IIpu 75° 
u 80° KaueCTBeHHO KapTHHa Ta xe. 
Kak Jud pacTBopoB NMupHAuHa B 
H,O, Tak u jaa pacTBOpoB B 50 
D,O A®*>0 cormacuo Tomy, 4To 
9TH CHCTEMbI JlaloT MOJOMKUTEJIb- 
Hbl€ OTKJIOH€HHA OT 3aKOHA Payasa. 
Kpome Toro, Ha BCexX v30TepMax 


A®# ymMeetca MaKCuMyM pH 33— 1 50 : se A 70 mon. % 
5.5 


34 mon.% HpuguHa (puc. 3). 

Ha SHEPrHH MEKMOJCKYJAPHBIX pyc, 3, Us6brToUHOe 3HayeHHe H3O6apHOrO MOTeHL- 
CBA3eHB CHCTeMax NHpuAHH—BORa ana. J — C;sH;N — H,O, 70°; 2—C;H;N — H,0, 
CKa3bIBaloTCH Ba addekta, feli- 80°; 3—C;H;N—D,O0 70°; 4—C;H;N — D,0. 


° 
CTBYIOILHE B MpOTHBOMOOKHbIX Temnepatypa 80 


HanpapgeHHvax. C ono cTopo- 
HbIl, IPH paCTBOPeHHH MIpOMCXOAUT yMeHbIUIeCHHe CTeNeHH accolMaluH H, Cyle- 
JOBaTeIbHO, PaspbIB BOAOPOAHHIX cBxAseH OH—O mexyy MowekyamMH BOB, 
C pyro, Mpoucxoy_MT accolMalMA MOeKY BOMbI C MOeKyaMH NHpHAnHa 
MocpefcTBOM BoyopomHpIx cBAseH OH---N. A®">0 osnayaert, uTo mpesa- 
aupyeT dakTop HapyWeHHA accolMalHH BODHI. 

Kak BugHo u3 puc. 3, pacrsoppr C;H;N — D,O umewrT G6ompmee AD", 
yem pactsoppi C;H;N — H,O pasnol konuentpauun. Jaa 34 Mon.% mupu- 
MuHa COOTBeETCTBYIONad pasHocTb mpu 70° coctaBaneT 17 Kan/Mon. Creqosa- 
T@IbHO, IpeBasupoBaHue (hakTopa HapylWieHHA acCcOlWMalHu BOAbI Hay PaKTO- 
POM aCCOMMMpOBaHHA MOJIeKys BOI C MOMeKYaMH MHpHAMHA Oombule B CIY- 
yae cucrempt C;H;N — D.O, uem B cucreme C;H;N — H,O. Orcioga scuo, 
4TO IIMpuuH Cnabee B3aHMOJencTByeT c DO, uem c H2O. Menpmee xe cpor- 
cTBO WMpuHAuHa K D,O, uem k H.O, o3nauaeT, 4TO yNpOdHeHHe BOJOPOMHbIX 
CBA3eH BCIEACTBHE 3aMeIeCHHA BOMOpoa Ha eliTepHi CKasblBaeTCA Ha 9HEP- 
HH accOlMaluu BOLI B Oombue CTemeHH, YEM Ha SHEPrHH accolualun 
MOJIe€KYJI BOJbI C MOJIEKYAMH NHpHyuHa. Tak Kak C MOBbILMeHHeM TeMIIepa- 
Typpt Ad" yBenuunBetca (puc. 3), cmeqyeT CUUTaTb, YTO C PpOCTOM Temnepa- 
Typpt cpasH C;H;N---HOH u C;H;N---DOD paccnaOnsotca B Ooubuleli 
Mepe, YeM BOJOPOAHbI€ CBASH B CTPyKType BOJpl. 

Bauyy Toro uTO H30NponuAOBbIH AelTepocnupT KunuT Ha 0,60° Bulle, 
yem ero BOOpOsHEIM aHanor, TemuepaTypa KHNeHHA pacTBOpoB 
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CeHe— (CHs)2,CHOD Hemuoro Bplle, 4eM paCTBOPOB CeHe — (CH3)eCHOH. 
B oGeux cHcTeMax pacTBopbl, CofepxKaulue OT 25 JO 75% cmupta, poi 
mexkyy 72,25 u 73,20°. Baugy y30cTH 9TorO HHTepBasla TemMepaTyPbl ObIJIO 
Haake conocTaBuTb Ay, a TakxKe A®M* cmecel OeH30Na C (CHs)2CHOH 
u c (CHs)2CHOD(puc. 4). B o6onx cayuanx AD" >0 u kpubpie A@" — coctas 
HMeIOT M@KCHMyM, 4TO, NOBHAHMOMY, OObACHACTCAH YMeHbIIeHHeM CTeneHH 


AOS {MON Aal/MOl 
230 
500 2 
220 
400} © 
| 210 
Ss. Ss 
FOO x 
200 
200 ‘ 
750 
700 
¢ a. 
50K 180 
253 = 30 40 o0 60 mon. To 


Cnupm 


Puc. 4. Cuctempr Cs,H,— (CH;),CHOD u CsH,— (CH3),PCHOH. JI—4— 

Ayu™: 1 — masa (CHs3),CHOD; 2— (CHg)sCHOH; 3—C,sHg B cmecax c 

(CH3),CHOD; 4 — CgH, B cmecax c (CHs),CHOH; 5u 6—AD*; 5— ana 

pactBopos CsH,— (CH3)2CHOD; 6 — aun pacrsopos CgsH,—(CH3)sCHOH. 
Temnepatypa 73° 


ACCOIMalHH CiupTa UpH ero cmemwenunH c GexH3sou0m. Ay" Gen3sona Sompme 
B pactoBopax c (CHs),CHOD, yem c (CHs)2,CHOH. B pactsopax, coqepxallux 
MeHbIe CliupTa, YeM a3eoTponHpiecmech (40,2mon. % (CH3)2CHOH u 38,4mon.% 
(CHs)sCHOD), Ayu yefirepoamkoroust GoubUe STOH BeEMMYHHbI LA OObI4HOrO 
u30nponavoua. [Ip coqepxkanun menee 50 moa.% cnupTa KpuBaa AD* — 
cocTtaB cucTempt CeHe — (CHs3),CHOD wsexut npumepHo ua 10 xau/mon 
BbILe COOTBETCTBYIONeH KpHBOH AA pacTBopoB CeHse — (CHs),CHOH. OTu 
WaHHble O3HauaIoT, YTO MEY GeH30s1I0M MH (CHs)2,CHOD sB3aumojeicTBue Mo- 
JIeKyJI MeHblue, YeM MexKyY GeH3o0m uv (CHs)2CHOH, utTo coorserctByer 
OobuieH CTeNeHH aCcolMalHu JelTepocnupta Mo CpaBHeHHIO C ero BO,OpOL- 
HbIM aHasOoroM. 

Mobi BbIpamkaem OarofapHocTh ut.-kKopp. AH CCCP A. HW. BpogcKxomy 
3a KOHCYJIbTaHio HU OOCyxKMeHHe pe3yJIbTATOB 


TopbkoBckHi rocyapcTBeHHblit YyHHBepcuTerT Ilocrynnuio 
um. H. HW. Jlo6auescKxoro 9 IV 1956 
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Hoknage Akagemun nayx CCCP 
1956. Tom 110, Ne 2 


PHSHYIECKAAH XHMHA 


H.: M. IMAHYQ3JIb 


rASOBOE HHHLWAMPOBAHHE MIPOLWECCA OKHCJIEHHS CKM)KEHHOrO 
BYTAHA TIPH TEMMEPATYPAX, BJIA3KHX K KPHTHUECKON 


(ITpedcmaeaeno axademuxom H, H. Cemenossim 161V 1956) 


B nauax mpeseiymux WyO1MKauNAX OBI BbI_BUHYTbI HEKOTOpbIe HOBbIC 
aCNeKTbI pelleHHA MpoOeMbI yupaBMeHHA NpowkeccoM XHMuMYeCKOrO NpeBpa- 
IWCHHA, CBASAHHbIC C HCNOMb3SOBAHHEM Pa3HOOCOpa3HbIX BO3elicTBHH Ha Npo- 
WeCC, H3MeHAeMbIX 10 XOy ero pasBuTua ('). Takve NpvemMbl IpoBesqenua Mmpo- 
mecca MpakTHyeCKH BCera NPHBOAAT K CYILeCTBEHHbIM CJIECTBHAM, eCJIH 
u3y4aeMad peaKUMA UMeeT CJIOMKHDIN XHMHYECKHH MexaHu3M. TlosTomy Mmes- 
JIGHHO CAMOYCKOPAIOUNMeCA peaKIHH OKHCJICHHA YrJeBOMOPpOAOB, MeXaHH3M 
KOTOPbIX BKJIIO“aeT PA MAKPOCKONMHMYECKHX CTA, BeCbMa MOAXOAAT AIA 
paspaOoTKH HoOBbIX cioco6oB sdpieKTHBHbIX BO3JeHCTBHHM Ha XO Mpowecca. 

Kak H3BeCTHO, MeJJICEHHOe CaMOYCKOpeHHe MpOWeccoB OKHCIeHHA yruie- 
BOJOPOOB Opi0 OObACHeHO H. H. Cemenospm B paMkKax Co3,aHHOl uM TeopHH 
I€MHbIX Pa3BeTBJICHHbIX MPOMeCCOB C BbIPOKMCHHbIMH pa3sBeTBCHHAMH (*). 

HeyaByHo MbI MpeqIOKHIH UCMOMb30BaTb JIA WeneH CTHUMYJMpOBaHuA 
Ie€MHbIX Pe€aKUMH OKHCJCHHA YIIeEBOAOPOAOB B XHAKOH case HOBbIN NPHHWAN 
ra30BOrO HHHIUMHPOBaHHA peaKkUHH B HavabHbIM NepHog ee pa3sBuTusa (°, 4). 
IIpu 9TOM MbI HCXOAHIM U3 TpeycTaBeHuaA 06 ocoOoK po HavasbHOrO NepHo- 
ja WeNHbIX Pa3BeTBJICHHbIX peak. C ofHOH CTOPOHbI, MbI HaeANHCb HCMOVIb- 
30BaTb 3aMeuaTeJIbHOe CBOHMCTBO WeNHOrO pasBeTBJAIOMerocA mpowecca— 
CMOCOOHOCTb K CAMOYCKOPeHHIO 3a CUCT Pa3BETBJICHHH Wenn, BCeACTBHE 4erO 
CTHMYJIMPYIOUlHe BOSJeCHCTBUA OJKHbI ObITb HEOOXOAMMBI JIMWb [JIA Havab- 
HOrO «3alycKa» peakUuu. C pyro CTOPOHbI, MbI HEOMHOKPATHO CTaJIKMBaJIUCb 
B CBOHX paOoTax C OCOObIMH CBOHCTBAMH HavaJIbHOro MepHosa peakIHH OKHC.1e- 
HHA, KOTOPbIe Obl OOyCOBJeCHbI Ooee COMKHBIMA TIPHYMHaMH, B YaCTHOCTH, 
CYULECTBOBaHHeM HavaJIbHbIX MAKPOCKOMMYCCKHX HHHUMHPYIOWMX cTaquu. 

B o60nx cilydaax HavaJIbHbl NepHO peaKUHH OKa3bIBa ONpesemsoulee 
BJIMAHME Ha Tocuesyroulee pasBuTue npouecca. IIpeqwarad MpHHwun rasoporo 
HHUUMMpOBaHHA, MbI CUHTAJIM ero BECbMa YOOHBIM VIA TOFO, YTOObI MOXKHO 
ObIO MpOCTbIM MpeKpauleHHeM MofauH HHMUMUpyrolulero fra3a B CHCTeMy 
HCKJNOUaTb HavdaJIbHOe CTHMYJINPyloulee BOSeHCTBHe Ha TIpollecc OKHCICHHA. 
TlelicTBuTeIbHO, TIpHeM HeMpOOMKHTeMbHOrO BO3CHCTBUA pHa Ta30BbIxX 
no6Oaspok (HBr, Clz, NOs, Os uw Ap.) K BO3AyXy, KOTOPbIM MpOv3BORHJOCb 
OKHCJICHHE, OKa3aJICA BECbMa JPMEKTHBHBIM [VIA peaKUMH OKMCEHUA A-eKaHa, 
A-rekcayeKaHa, NapaduHa U Jp. 

YcnewHoe MpHMeneHve IpMHUNMa HayabHOrO CTHMYJIMpyroulero Bo3szel- 
CTBHA Ta30BbIX HHHUMaTOPOB WIA pxAa Npoueccos noOyAus0 Hac NOCTaBHTb 
OMbITE, HaNpaBsJIeHHbIe Ha BbIACHEHHE BOSMOXKHOCTH PaClIHPUTb Kpyr peakiHki 
OKUCJICHHA, KOTOpble WemecooOpa3sHO MpOBOAHTb B KUAKOM chase Np ras0BOM 
HHHUMApoBaHHH. B yacTHOCTH, C1eQOBaIO paCCMOTPeTb BONPOC O XHMMYECKUX 
BO3MOXKHOCTAX IMPOUeCCOB OKHCJICHHA CKHKCHHDIX YIIeCBOMOPOAHbIX Ta3soB 
IIpH Temmepatypax BIWOTb Ao KpuTuyecKkou. IIpu sToM MO*KHO Oplo HafenTbCA, 
4YTO MHOFHe Mpoleccbl OKHCCHHA CKMIKCHHBIX Ta3s0B, Pa3sBHMBAIOMINecH CaMH 
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mo ceOe Me/IeHHO, MOryT ObITb CYUIECTBEHHO YCKOPCHbI NpPH MOMOULH Pa3o- 
BOrO HHHWMMpoBaHHa. 

B Kayectse nepBoro OObeKTa JIA TAKOrO pola HCCeOBAHUA MbI BbIOpaH 
H-OyTaH (cocTaB OyTaHa-peKTHpukaTa B Bec.%: H-OyTaH 97,69, u30-6y- 
tau 0,6, mponan 0,29, x-nentan 0,37, Hempegenbupie 1,05). Kak u3BecTHo, 
KpHTHuecKand Temnepatypa iat H-OyTaHa paBHa 153°, a KpuTH4eCKoe JaBse- 
Hue 36 atm. CireqoBaTebHO, HMeeTCA peaJibHaA BO3MOXKHOCTb, NIPHMeHAA 
CPaBHHTebHO HeBbICOKOe JaBJICHHe, MOTIbI- 
TaTbCH MpOBecTH OKHCIeHHe OyTaHa He B ra- 
30B0H (base, KaK 3TO JemaeTCA OODIUHO, a B 
2*KuHAKOH. IIpu 3TOM MOXKHO OblIO HaeATbCH, 
yTO Mpolecchr ryOokoro OKHCJeHHA, Mea- 
jOULHe CTOMb HeapPeKTHBHbIM TrasoasHoe 
OKHCJI€HHe, HE CMOryT CKOJIbKO-HHOy]b Cy- 
IJe€CTBEHHO Pa3BUTbCH H3-3a HH3KOH Temme- 
paTypbl mpoBegenusa peakuun. IIpormecc oxu- 
CJICHHA MOXKET ObITb MpoBeyenH emje Oowee 
«MATKO», CCIM, IPHMeCHAA TasoBoe HHHIMH- 
POBaHHe, BeCTH €FO Ip BOSMOXKHO Oowee HHS- 
KOH TemMepatype. 

CooTBeTcTBYIOUHe OMbITHI WH Oblwid HaMH 
nocTraBuleHpl. Oxoo 250 Ma coKHKeHHOrO Oy- 
TaHa 3aJIMBaJlOCcb B AaBTOKJIaB, CHaO*KeHHbIi 
MelwasIKOH, YCTPpOHCTBOM JIA MpoyBaHuA 
BO3AyxXa, a TAKKE BOSyXa C WOOaBKOH Ta- 
30Boro HHunMaTopa (NOz) uM ycTpokcTBom 
qa oTOopa mpoO xXHAKOH aspl Mo xoy 
mpolecca oKkucleHHa. ABTOKaB HarpeBasu 
mepeq Hauasom peakuuu (6e3 npo_yBaHua 
Bo3fyXxXa) Oo Temnepatypp! 135°, 3aTem moja- 


MOM. 
% 


18 


15 
14 
12 


U 


js Bird 


og 7 2 i 4 SG Fuge. 


Puc. 1. Kunetuueckue KpHBple o6pa- 
SOBaHHA MpPOLYKTOB peakuHH MIpH 


OKHCJICHHH CxkHKeHHOrO Oytana: 1,1, 
J” — ANA MeTHJISTHIKeTOHA B HeEHHH- 
IHMpOBaHHOH peaKuHH (1), pH He- 
MipepbIBHOM HHHUNHpoBaHHH NO, (1) 


BaJICA BOSAYX B KomuyecTBe 20 m/uac. Jas- 
JIGHHE B CHCTEMe TO] epxXUBANOCb PaBHbIM 
50 atm. Ilepppre 2e OMbITbI NOKa3sasIM, TO 


OKHCJICHHE UCT KaK B OTCYTCTBHE Ta30BbIxX 
HHUUMAaTOpOB, Tak H pH UX MpMMeHenuH, 
ipwHyem ucnombsopanHe NO, mnpHBo_UuT kK 
CYULeCTBeEHHOMY YCKOpeHHIO peaklHn. 

Cpeqv NpoyKToB peakUHu OOHapyKuBaIOTCA yKCYCHaA KHCOTAa HW HeEOOUJIb- 
I0€ KOJIMYCCTBO MYPpaBbHHOM KUCJOTbI (KHCJIOTbI aHAIH3HPpOBaJIMCb THUTPO- 
BaHveM 1poOni 0,1 x pacrsopom KOH, a Takxxe Np NOMOULM pacnpesemuTestb- 
HOH XpoMaTorpaduH Ha Oymare TuApoKCaMOBbIX KMCJIOT; HeHTubuKalAA 
KUCJIOT OCYIeCTBIANaCh XpomMaTorpadu4yeckH), MeTHJISTHJIKETOH (aHamu3u- 
PpOBaJICA TH POKCHJIaMHMHOBbIM MeTOJOM; JIA MAeCHTHPUKALHN TIpHMeHAICA 
IpHeM OMpeyeeHHA Temnepatypbl NwiaBleHuA 2,4-qHHuTpodennarnyApasoua 
mocue ABYKpaTHOH MepeKpHCTaJIH3alHH); BTOPHUHbIM OyTHOBLIM CHUpT 
(aHalM3upoBalcA WH UeHTUpuuUNpoBasIcaA Ha cHeKTpodoTometpe C®-4 nyTem 
mepeBofla CiupTa B OYTHHUTpHT); NepeKHCHbIe COeAMHCHHA (AHANH3HPOBAJIMCb 
MO BbIZeeHHIO HOa H3 MO_KHCMeHHOrO pacTBopa KJ). 

PesyJlbTaTbI OMbITOB MpescTaBseubl Ha puc. 1. OruernuBo BUAHO, UTO IpH 
Temnepatype 135° mpouecc OKHCIeHHA pa3BMBaeTCA JOBOMbHO MesWIeHHO. 
Ognako locTaTOuHO oOaBuTb K-BOSAYXY, KOTOPbIM MpOBOANTCH OKUCHEHHe, 
2 oObemH. % NO,, 4ToObl IpH HEMpepbIBHOM HHUUMUpOBaHU Mpolecc npomen co 
S3HAUHTebHOM CkOpoctTbio. K Kony 6-ro uaca oKouIo 10 Mom. % B3aToro 6yTaHa 
OKMCAAeTCA B YKCYCHY!O KUCIOTY MH OKOO 7 Mou. % BMeTHJISTHAKeETOH. Kune- 
THYCCKHE KPUBbIe AIA OOONX MPOAYKTOB OKHCMCHHA HMEIOT yKE 3HAUHTEMbHO 
MCHbINMH MepHok HHAYKUNH. O_uako COBCeEM HHTepeCHbIe pe3yMbTAaTHI Mosy- 
YaloTCH B ONbITaX, KOra CTHMyJMpyioulee BosyeicTBue NO», mpekpattaerca 
uepe3 1,5 yaca mocie Hauvana peakuun.IIpu stom HaOmogaercnh cuabHoe 


WA} 
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H Mp HHAWHHpOBaHHH NO, B TeyeHHe 
1,5 wac. 2,2’,2 — To xe AA yKcyc- 
HOH KHCJIOTHI 


YVcKopeHne Npolleccos oOpas0BaHuaA yKCYCHOM KHCOTHI H MeTHISTHIKeTOHA. 
3a 6 4ac. oOpasyerca ye oKo0 20 mom.% yxKcycHOli KUCHOTEI HA OKOWIO 
10 mon. % MeTunaTHAKeTOHa. KuneTuueckne KpHBbIe Ju OOOHX IIpOYKTOB HMe- 
TOT XapaKTepHyio AA WEMHbIX Pa3BETBJICHHBIX poweccoB S-o6pa3ny1o tbopmy 
€ OTHOCHTEJIBHO HEOOMbIIMM NepHOROM HHAyKUMM. Pasm4Ha B ONbITaX C Herpe- 
PHIBHDIM HW C HENPOROMKUTCIbHDIM HHUUMAMPOBAaHHeM CBA3aHbI, MOBUAMMomy, 
¢ Tem, uTO NOs, Hapsyy co crumysupytouluM JelicTBHeM, NpHBOAUT K 0Opa3o- 
BaHHiO IPONyKTOB, TOPMO3AULHX Mpolecc OKUCIeHHA, OCObeHHO, ecu NO» 
Mpofypaetca wepes pearupyiolllylo CMeCb JIMTebHOe BpeMA. 

Ananornunpt sppext na6mogacn HaMH TakxKe HM pH OKHCeHHM Apyrux 
yraesogopogos (3). Kpome yKcycHol KUCOTbI H METHJISTHIKETOHA B OMbITAX 
‘ peKpaujeuvem nogaun NO, HaOmojfaetca o6pa30BaHve BTOpMyHOro 6yTu- 
JIOBOrO CHMpTa HW MepeKHCeli, MAKCHMAJIDHbIeC KOHUCHTPpalWH KOTOPbIX PaBHbl, 
‘cooTBeTCTBeHHO, 341 Mon.%. B onbiTax CHenpeppiBHOH mogayelt NO, maxkcu- 
MaJIbHad KOHUCHTpallud CHHPTOB He peBbiluana | Mom%, a onpesemenue mepe- 
KHCeH HE MOJO ObITb BBITIOJIHEHO H3-3a NPHCYTCTBHA B 30HE peaKWHH ABYOKHCH 
asoTa. 

CreqyeT OTMeTHTb, UTO HAIHUHE MellaIKM B ABTOKJaBe OblO CyMeCTBeHHO 
HeEOOXOJHMBIM, Tak KaK JIA MpoOWecca OKUCeCHHA CKMKeHHOrO A-OyTaHa 
XapakTepHo OOpasoBaHHe CHCTeMbI paccaHBaloulNXCA MKUAKOCTeH, CocTosmeL 
M3 HMKHEFO BOAHOFO COA WH BEPXHero — yrseBOROpOAHOro. 

KauecTBeHHO, B CaMOM HepBOM IIpHOIMKeHHH, HavambHoe CTHMYUpyio- 
ayee JelicTBue ZoOaBKu NO, MoxeT ObiITb MOHATO KaK HCKYCCTBeHHOe yBemnye- 
HH€ CKOPOCTH 3apOKACHHA AKTHBHbIX WEHTPOB WenmHOH peakIMH C BbIpO*KeH- 
HbIMH pa3BeTBJICHHAMH. 

YTMpoOULeHHOH MOebIO LENHON pasBeTBIICHHOH peakUHu C BEIPOKACHHbIMU 
PasBeTBIICHHAMH MOXKET CYKUTb CX€MA, B KOTOPOH pa3BeTBJICHHA CBA3aHBI 
‘¢ P€aKILMAMU KOHEYHOTO IIpOsyKTa oKuCHeHUA X. II pu stom cuctema Aucdepeu- 
UHasbHbIX YPpaBHEHHHi,  OMHCbIBAIOWIMX KHHeTHKY peaKUHH MOMKeT ObITb 
mpeqcTaBseHa B Bue 


d (R) 7 Pens) 
dt = Wy + hk, (X) — Fz (R); a ha We) 
Le. Qe =F CKOPOCTb 3apOmKTCHHA HauvaJIbHbIX AKTHBHbIX IeCHTPOB, R — 
CHMBO pajluKasla, Bexymlero uenb; X — koHeuHbI MposykKT OKHCeHHA, 


OH Ke pa3BeTBssioulMH arent; k, (X)—CKOpPOCTb BbIPO*KMCHHbIX PasBeTBJIe- 
HHH; ko (R) — cKopocTb oOOppiBa Wen (AA MpocToTpl paccMaTpuBaeTca JH- 
HeiHbi oOppre menu); 3 (R) — cKopoctTb peakuuu OKUCeHHA (OOpasoBaHne 
ApofyKta X). : 

CyuTat KOHIMeCHTpaluio CBOOOJHbIX payMKaJlOB CTalMOHapHOH HM BBO]A 


kak Wo 
OTHOCHT@IbHbIC BeJIMUMHbI: t = ree F — OTHOCHTEIbHOe BPEMA H = 7? — 
2 


OTHOCHTCIbHY1IO HAYaJIbHYIO CKOPOCTh 3apO%xKMCHUA AKTHBHBIX WEHTPOB, Mody- 
“HM MOCI€ HHTePPHPOBaHHA JIA HEMHMIUMHPOBaHHOW peakUuH 
(X) = @ (e* — 1) = we". 

B cnyuae ra30Boro HHULMpOBaHHA, YBEMMUMBaIowlero 3apoaKNeHNe Hayasb- 
AbIX AKTUBHBIX WEHTPOB JO 3HAYCHHE on, MOXKHO 3aNMCaTb YA (X) anaso- 
THIHOe BbIpakKenne: 

(X) = px (C7 — 1) & or e*. 

Ecam Ke Tellepb MpoOH3BeCTH MHTerpHpoBanve ypaBHeHHA AA d(X)/dt 
®B MpeAMONOKeHHH, YTO Ta3soBoe MHUUMMpOBaHHe OCYMLeCTBAAeTCA JMLUIb 
B TeYeHHe MpOMeXKyTKa BPeMeHH t,, a 3aTeM IpeKpallaeTCA, TO BbIpamKeHHe 
yaa (X) Oyner cneqyrouluM: 

(X) = [Wor — (ox — Op) C—™] CF — Mo. 
DTo BpIpaxkeHue MpH WOcTaTOUHO OONbUIMX 7, H MPH M@JIOM 3HaYeHHH W, 


anmpokcumupyetca cbopmy.lol 
(X) aw, Ook eC, 


T. €. KHHeETHUeCKad KpuBad Moce MpeKpallleHuA TasoBoro HHHUMUPOBaHHA | 
WlouKHa TIpakTHUecKH COBNaaTb C KMHETHYCCKOH KPHBOU, NOJYYeHHOK MpH 
HeMpepbIBHOM HHHUMMpOBaHHH. PesymbTaT STOrO HVJIOCTpaTMBHOrO pac- 
yeTa nmpeycTaBied Ha puc. 2. B JeHCTBHTebHOCTH, KaK MbI BUAeIH, B CHJY 
Pa38NMHUHbIX OCOKHAIOMAX OOCTOATEbCTB, HEMPONOJKUTEMbHOe MHALMUPO- 
BaHHe WenHOH pasBeTBJICHHOH peaKIMH C BbIPOKMCHHbIMH Pa3sBeTBJICHHAMH 
OKa3bIBaeTCA JaxKe Sonee acdppek- 
THBHBIM TIO CpaBHeHHIO C Henlpe- 
PbIBHbIM. 

HecoMHeHHO, 4TO Hall HHTep- 
peTauveH ABJeCHHH HauvambHOrO 
CTHMYJIMPpOBaHHA Tpowecca ra3o- 
BbIMM HMHHUMaTOpaMH B  yxe 
WenmHOH TeOpHH pasBeTBJICHHbIX 
peakUHi C BbIPOMKCHHbIMH pa3- 
BeTBJICHHAMH IIpeCTOHT elle MHO- 
ro paOotaTb. CucTembl, © KOTO- 
PbIMH 3]/eCb IIPHeTCA HMeTb JeO,. 
WOCTaTOYHO CNOx*KHbI. I]oBHAHMO- 
My, NloTpe6yeTca OMHOBpeMeHHO C 
My Z 8B 72 16 20 BJIHAHHEM TasoBoro MHMWMATOpA | 

Pas Ha YBeIMYeHHe HavasIbHOH CKO-| 

PocTH 3apomxK]eHHA Lene yuHTbI— 

Puc. 2. Unnunupopanne WenlHbIx peakuni c ppi- BaTb B PAe CyyaeB TakxKe BJIM~ 
POXKCHHBIMH PasBeTBJICHHAMH MyTeM YBeJHUeHHA AHHEe HHHWMaTopa Ha PpeaKWHI0 | 


CKOPOCTH 3apO*KJeCHHA HAYAJIbHIX AKTHBHBIX WeHT- eancee 7 
pop (pagukanos): J — KuHeTHYeCKad KpHBaa He- P J€HHA IPH HaJIMGHH, KPO 


y a Me Toro, pa3 | 
MHHUHAPOBaHHOH peakuHH (X)=107 (e*—1); 2 — a "ah HOOOpasHbIXx sippex 
WHHUHHpOBaHHas| PpeaKWHA MpH HeMmpepbiBHOM Jeil- OB TOPMOKEHHA Mpolecca OKHC 


crBHH uHMNMaTOpa (X) = (e™— 1); 8—passutue WeHMA. He ucKkmiovena Bo3MOxK- 
lipouecca pH AeHcTBHH HHHWMAaTOpa B HAavabHbIi HOCTb, YTO HapARy, C ABJCHHAMH. 
nepHog Jo 7,= 2,3 H NpekpaueHHu NosayW HHHUH- CBA3AHHbIMH Cc BbIP OK JCHHbIMH 
aTopa Nocsie STOTO MOMeHTa BpemeHH (X) = 0,9 e* Pa3sBeTBJICHHAMNH, IpHyeTcA HMeTE 

aelo H C ApyruMH cayyaamME 
NpOABJeCHHA OCOOOM POM HavaJbHOrO Nepwoa WenHbEIxX peakuuii. OgnaKo 
yxKe B HaCTOAIMee BpeMA OTYCTMMBO BUHa UePCNeKTHBHOCTh MpHMeHeHHsA 
MpHHUwNa rasOBOrO HHHIUMHPOBaHuA K MEJVICHHbIM WeNHbIM pa3sBeTBJICHHbIM 
TIpOWeCCaM OKHCJICHHA XHAKHX YII€BOMOPOROB, B YaCTHOCTH C2KHKCHHBIX 
yIeBOROPOAHbIX Tasos. 

Tlonyyennpie pe3ybTaTbI MOSBONAIOT CYHTATb eecoo6pa3sHbiM pemleHue 
MmpoOsembl nepeBosa pxAa MpolleccoB BbICOKOTeMNepaTypHoro rasodasHore 
OKHCJICHHA Ha P@KHMbl HM3KOTeMNepaTypHoro *KuAKocasnoro OKNCTeHHS 
pH ra30BOM HHAHWMHpoOBaHHn. 

Hameualorca Tak»xKe HHTepeCcHble MepCneKTHBbI HCCIeOBAHHA KUHeTHUe- 
CKHX OTIMYMH KUAKOPASHbIX MW TasOBbIX peakUMH. OTH ucceq_oBanusA MOryT 
ObITb NpOBeJeHbI NyTeEM H3y4eHHA peakUul B OAHOM HM TOM »%xe xuMUUeCKOL 
cucTeme (HampHmep OyTaH — Bo3jyx) pu nepexoye STOM CHCTeMbI 43 KUKO! 
(basbI Yepe3 KPHTHYECKY!O TOUKY K MapoBok dase NpH BbICOKHX NMOTHOCTAX, 
MH, HaKOHell, K OObINHOH ra3s0da3HOH CucTeme. 

AptTop BbipaxkaeT OnarogapHoctb JI. H- Wepmasosot u E. T. Tenncosy 
3a MOMOLLb IpH MpOBeeHHH OMbITOB. 


Wuctutyt xumuyeckoh dusk Tocrynusio 
Axajiemuu HayK CCCP 12 IV 1956 


UMTHPOBAHHAS JIUTEPATYPA 


1H. M. SmMauyoaab, JAH, 95, 603 (1954); Coopx. Bonpocbt xumnyeckoit KuHeTHKH 
KaTasIM3a WH peaKUHOHHOH cnoco6noctru, M3n. AH CCCP, 1955, cTp. 117; Yuen. sank 
MIY, B. 174, 101 (1955). 2 H. H. Cemenoes, Lenupie peaxunn, 1934. ° H. M. 9ua- 
Hyaab, JAH, 102, 559 (1955). *H. M. SManyoaub, KOX, 30, 847 (1956). 
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PHSHYTECKAAH XHMHA 


JI. ©. AXOHTOBA, E. M. CABHL[KAS u B. I. BPYHC 


KHMHETHKA COPBUMM CTPENTOMHUMHA HW BJIMSSHHE HATPHS 
HA NOPMIOWJEHHVE CTPENTOMHUWWHA BOJOPOJHbIMH ®OPMAMH 
KAPBOKCHJIbHbIX KATHOHHTOB 


(ITpedcmasaeno axademuxom B. A. Kapeunom 2 1V 1956) 


3a MocueqHHe FOJbl NPMMCHeHHe HOHUTOB JIA BbICICHHA KpyNHbIX opra- 
HHYeECKHX HOHOB H3 pacTBOpoB (aslKaJIOHAOB, AHTHOHOTHKOB HU Ap. (*-8)) nomny- 
YHJIO WHpoKoe pacnpocTpauenue. B cBa3H C STHM H3y4eHHe CTATHKH HW KHHe- 
THKH HOHHOrO OOMena Str** (cTpenTomulMHa) Ha KapOOKCHJIbHbIX KATHOHHTAaX 
npHooperaer Oobmioe sHayenne. CoracHo JHTepaTypHbIM AaHHbimM, H-dopmpi 
KapOOKCHJIbHbIX KAaTHOHHTOB MOrsoulaioT BeCbMa I1IOXO KaK MHUHepaJibHble, 
TaK H OpraHH4eCKHe HOHbI, YTO OOSACHAeCTCA MaJIOH CTeMeHbIO AUCCOMMALLHH 
HOHOFeHHbIX Ppyllll KATHOHHTAa pH HH3KOM pH (#4). 

Hamu Opin MpoBeyeHbl UCCNeqOBaHHA CKOpOcTH Morsomulenua Str?* 
H-copmMamu KapOoKCHJIbHbIX KaTHOHHTOB B HeliTpabHoH oOsmacTu pH. Jaa 
noaepxkuBaHHd pH Ha ompegeneHHOM ypoBHe OblJI HCHOMb30BaH AHHOHHT 
919-10. Tannpiit aHHonuT oOafaeT HaMvOoNbUIel CKOpOCTbIO HeliTpamH3aluH 
HOHOB H no cpaBHeHulo c aHHoHHTamMu AH-2® un TM. 

BoyHbih pacTBOp BbICOKOOUMUIeEHHOH cepHoKHcsoH comm Str yoOaBnanH 
K CM€CH KaTHOHHTa B H-dbopme (pasmep yactuu 0,25 — 0,5 MM B BosyIHO-cy- 
XOM COCTOAHHH) a aHvonuta (0,5 — 1 mm) B OH-dopme. PactBop c HOHHTaMK 
HelpepbIBHO TepeMeliMBamH Oe3 JocTryna Bosyyxa. Uepes onpeyenennpie 
IIPOM@KYTKH BPeMeHH OTOUPAH MpoObl AIA oMpesemeHuA KOHWeHTpalHH Str 
MW u3smMepeHuaA pH creksAHHBIM SeKTpofoM. KonuentTpauuio Str onpesenann 
KOJIOPHMETPHUeCKHM MeTOJOM (5). 

CnelvaJIbHbIMH ONbITaMH ObIJIO yCTaHOBJeHO, YTO MPH JVIMTeIbHOM KOH- 
TaKTHPpOBaHHH pacTBopa Str H aHHOHHTa Kak Norsomlenua Str, Tak MH paspy- 
IN€HHA ero MOJICKYJIbI HE MpOHCXOAMJO. 

Ha pue. | noka3aHa ckopocTb cop6unu Huona Str H-fopmamu pa3JiMuHblx 
KapOOKCHJIbHBIX KaTHOHUTOB — KB-4, KB-4I1-2, KPY u Amberlite IRC-50 
B BbILMeyKa3aHHbIX YCJIOBHAX. 

K 1 r xkaTuonuta yoOapaanu 400 ma pacrBopa Str c koHIWeHTpalinent 
0,026 moKB/Ma1. 

Kak spuguo u3 puc. 1, KuHeTHKa normomjenua Str?* BecbMa 3amejieHa, 
a Nat cop6upyetca 3HaynTembHo OnicTpee. Jla cpaBHenus Ha puc. | mpeycTaB- 
JIeHbI KPHBbIe CKOpOcTH MorsoujeHua HoHa Na* H-copmamu K®Y u Amberlite 
IRC-50 B oqMHaKoBbIxX yCOBHAX. CyeqyeT OTMeTHTb, YTO KOJMYECTBO MOFJO- 
uleHHoro Str®+ (B M3KB Ha | r aOcOmMOTHO-CyxXOro KaTHOHHTa) He€OMHAKOBO 
JIA PasJIMYHbIX KATHOHUTOB. HecmoTps Ha TO, YTO YCOBUA OMbITa OOecIedH- 
BaloT NOCTOAHHOe 3HayeHHe pH pactTBopa, a CulesqoBaTeIbHO, ANCCOUMALAA 
KaTuouuta (pK 5,6) qouKHa OCTaBaTbCA HEH3MCHHOM, KOJIMYeCTBO NOMJOMLeH - 
Horo Str’+ 3HauHTeMbHO HMxKe, YeM OOMeHHAA eMKOCTb KaTHOHHTa m0 Na* 
B 3THX yCIOBHAX. Tak HampuMep, upu pH 7 oOmennas emxkocTb KB-4 ro Na* 
papua 7,05 Moxs/r, KB-411-2 —7,56 Moxs/r, KPY —4,31 Moxs/r u Amber- 
lite IRC-50 —7,46 Moxs/r. Takoe pa3muuHe B OOMCHHOH EMKOCTH KATHOHHTOB 
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HO OTHOWICHHIO K MHHepasbHOMy HOHY HU OONbILOMy OpraHHuecKOMy HOHY 
Str*(rpamm-Hon 584), NOBHAMMOMYy, MOXHO OObSICHHTb TeM, ITO CTpyKTypa 
H-cbopMbl KaTHOHHTa MaJIO MOCTYNHAa JIA NPOHHKHOBeHHA OONbUOrO KaTHO- 


r 


65 95 M06 5 125 wae 


Puc. 4. Kunetuka cop6uun Str3+ nw Na+ H-fopmamu KapOoKcHJIbHbIX KATHOHHTOB HM BJIMAHHE 

Nat wa nornaujenue Str?+; 1 —Natua Amberlite IRC-50; 2— Nat na K®Y; 3—Str?+ 

na Amberlite IRC-50; 4— Str?+ na KB-411-2; 5 — Str?+ na KB-4; 6 — Str8+ na KOY; 7 — 
Str3+ wa KB-4; §— Str8+ wa KB-4 8 npucytcrsun_Nat 


HHTa B rayOb 3epHa. Cnegyer ormerutb, uro Amberlite IRC-50 o6naqaer 
3HaYHTeIbHO Sombie emKocTpio nO Str?" B STHX yCJIOBHAX, YEM OCTaJIbHDIe 
HCMbITAHHbIe KATHOHHTHI. 


MIKO a 
IIpu jocTaTouHO JIMTeJIbHOM KOH- 7... Lokocm no Na" npu pH? 
TaKTHPpOBaHHH pacTBopa Cc HOHHTaMU 7 Tee, oat 
yCTaHaBJIMBaeTCH MpakTHYeCKH MOCTO- 
AHHAaA KOHIUeHTpalua Str?" 8 pacTBope, fy : 4 
Se) 
mang a 
2 Emnocmb no No" npu ph? = J 
> fticen re? wey : 
is S 4 
age Ss 
g : 
—) S By 
E S 
S S 2Yy 
SS Se 
S <8 A 
2 S 
S y ] 
s 
a ae Al 24 tL L 
mens yar C- EVE CE TO ak ei red 


YaC 
Puc. 2. Kunetuxa cop6unu' Str?+ na™ i 
Pucca: K pounn'S Ha CMCWIaHHBIX (OpMax KaTHOHUTOB Amberlite IRC-50 


(A) uw K®Y (B). 1—100% H-o; 2— 20% H-p + 80% Na-@; 3— 40% H- 60% Na-c: 
4— 60% H-p + 40% Na-o; 5 — 80% H- + 200% Na-; Fos het ae 


ITO CBHCTEJIbCTBYET O ipeKpalenuu CopOuun Str?* (cm. puc. 1). OquaKko q06aB- 
menue Na,SO, (4,03 r) k Takomy pacTBopy BbI3BIBaeT HHTeHCHBHOe NOrsouye- 
HWe€ CTpenTOMHUMHa KaTHOHUTOM- PacTsBop nocne ,oOaBmenua Na,SO, ocrta- 
BalCA HEHTPabHbIM, NOSTOMY 3HAYHTeJIbHOe yBeNMYeHHe CKOpocTH cop6uHH 
wona Str°* ne ABIAeTCA CEACTBHEM H3MeHeHUA pH pactgopa. 

C TOuKH 3peHHaA TepMOqMHaMHKH HOHHOFO obmeHa mpH BBexenuu Nat 
B paCTBOP MOXKHO ObIIO Obl OARUAaTb BeITecHenusn Str?+. B yelicrauTenbHOCTH 
*«e HaOuOqaeTcA OOpaTHoe aABNenHue. Mou Na*, ppeqenuptii B pacTBop, o6menu- 
BaeTca C nonamu H* KaTHOHUTa, Mpu4YeM KaTHOHUT nepeXxoyUT B Na-opmy. 


IIo mepe nepexoya KaTuoHNTa B Na-cbopMy mpoucxoquT pa3ppixenue 3epHa 
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cCopOeHTa, 4TO co3qaeT OlaronpHATHbIe yCNOBUA JA Aupysun Str3* B sepue 
‘KaTHOHHTAa. 

Takoe xe aABTeHHe ObIIO OOHApyxeHO Hamu Ip COPpOWHH BICOKOOUHMLeH - 
Horo ocHoBanua Str (*) Ha H-cbopme Katuonnta B OTCYTCTBHe aHHOHHTAa (cM. 


puc.1). B yanuom cayyae pH pactrsopa yo BBeqeHudA Na.SO, Oni pasen 11,3. 
OQhPekT NoBplleHuA eEMKOCTH KaTH- 


oHHTa m0 Str? no mepe BBeqenua Nat ad 
B KaTHOHHT Obl Takxe ycTaHoBseH . ° 
pH KOHTAKTHpOBaHHH pacTBopa Str 
‘CO CMEIIAHHbIMH (OpMaMH KaTHOHUTA 
Na—H _ Bb nopucytcrsuu annonuta. 
Ws puc. 2 acuo Buquo, uTo mp yBe- 
aMvueHuH omu Na* B KaTHOHUTe KoOJIH- 
yecTBO norsomenHoro Str?* Bospacta- 
eT. Ha puc. 3 moKka3anbl pesymbTatol, 
‘KOTOPbIe Obl NOJYYeHI Ip oOaBue- 
xr =f 
Hun Na* xk H-dopme katuonuta K®Y 0 We GO GED GID GEO G90 Wie 
HM K CMeIUaHHbIM ~opmam H — Na c co- 
ee aneM Na 20 u 40% (or o6meii Puc. 3. Kuneruka cop6uun Str*+ na H-dop- 
oOmeHHoli emkocTu no Na* npw pH 7). ve uw ua H-Na-popmax K®Y uw sausanue 
IIpu qoOapnenun Na* KomuuecrBo cop- Nat. 1—100% H-b; 2—20% H- 
OupoBaHHoro Sitr?* pospacraer, yoctu- +80% Na-b; 3— 40% H-h + 60% Na-p 
Tad paBHOBeCHOroO 3HaueHHA AIA OuHap- 
HOH cucTempl Str — Na, cBolicTBeHHOrO KaTHOHUTY IIpH aHHOH KOHWeHTpaluu 
‘Na*s pactsope (0,3 x). 

TakuM oOOpa30M, OY¥eBHAHO, 4TO Malas MOPIOTHTeIbHaA CMOCOOHOCTD 
‘H-opM KapOOKCHJIbHbIX KATHOHHTOB M0 OTHOWeHHIO K Str3* O6ObACHHeTCA Cua- 
Ooli WecsopMupYyeMOCTbIO KaTHOHHTA, a He HHSKOM CTeMeHbIO AMCCOMMAUMH Kap- 
‘OOKCHJIDHbIX Tpyum KaTHoHuTa. Bsegenue Na* B kaTHOHHT pa3ppbixJiAeT ero 
<<TpyKTypy H cmocoOcTByer copOunu Str®”. 


oS 


ie) 


™~ 


Copbupobanna Str?" 
%> 


Beecoro3Hblii HayYHO-HCCJIeLOBaTeJIbCKHL Hocrynuso 
YHCTHTYT AaHTHOHOTHKOB 30 III 1956 


ILMTHPOBAHHAS JIATEPATYPA 


1H. A. Asmatanos, C. X. Mymuucxaan, JIAH, 100, 101 (1951). 2? E. Ho- 
Men taP wt ver, U..S.. Pat, 2541320, Febr. 13. (1951), .¢ HUmez away l-Osa to; 
- 'Utahara, J. Antibiot., 4, A, 25 (1951). *G E. Boyd, LS chuber toe Ane We 
Adamson, J. Am. Chem. Soc., 69, 2818 (1947). ®&J.R.Schenk,M.J.Spielman, 
me AmaChem. Soc., 67) 2276 (1945) “SE A) Kiehl, RL. Peck, et’al., J. Am. Chem. 
Soc., 68, 1460 (1946). 
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Horsage Akagemun nayrx CCCP 
1956. Tom 110, Ne 2 


BHOXHMH fl 


O. H. CbITHHCKAS 


MPOWECCbhI OKHCJINTEJIBHOTO ®OC®OPHJIMPOBAHHA 
B IKCTPAKTAX H3 NEYEHH )KHBOTHbIX C BHOTHHOBON 
HEJOCTATOUHOCTbIO 


(ITpedcmasrexo axademukom JI. A. Op6eau 27 IIT 1956) 


SHayenHe OHOTHHA B OOMeHE BeleCTB 2%XHBOTHOrO OpraHu3Ma H3y4eHO 
HeqocTaTouHO. Pay uccmeqoBaHHH NOCBALeHO HM3y4eHHIO y4yacTHA OuOTHHA 
B Mpoweccax KapOokKcHMpOBaHHA HW eKapOoKcHMpoBaHHA (cM. O630p (})). 
Heyasxo Jluxumteu (*) noka3au MpHcyTCTBHe OHOTHHA B OUHMULeHHbIX Mpena- 
paTax KapOokcuula3sbI WlaBeleBoykKcycHoH KuCcoTHI. B HacTonmlei padoTe 
mOKa3aHo yuacTue OHOTHHA B IIpoleccaxX OKHCJHTeIbHOrO toctbopuAMpOBaHHA. 

IIpw usyyenHu mpomeccos docdopusMpoBaHHa, COMpxAxKeHHOrO C OKHCJIe- 
HH€M, B 9KCTPaKTax H3 NevYeHH YTAT C MAaHTOTCHOBOHM HEJOCTATOUHOCTHIO ObIIO 
OOpalleHO BHHMAaHHe Ha TO, YTO HaOMOaBUleeCA Y NOMOMbITHHIX IKHBOTHDIX 
CHHKeHHE YPOBHA STHX MpoWeccoBw OblwlO BbIPAaKeHO 3HAYHTEIbHO CHJIbHEE, 
ecCJIH HeTa, KPOMe MaHTOTeCHOBOH KMCJIOTHI, He COepxRKasma TakxKe HW OHOTHHA. 
B 9THX OMbITaX IpHMeHANacb culefyroulad queta (°); caxapo3spr 75%; Ka3en- 
Ha 18%, comeBol cmecu 4%; pblObero xuUpa 3%; Ha 100 r TaKkol cMecH JoO6aB- 
JIAJMCb BATAMHHbI: THAMHHAa 400 pr; nupHAOKCHHa 200 pr; pu6odsaBuna 800 pr; 
HHauwHa 2000 pr; xomuHa 100 pr; n-amunoOeH30HHOr KucoTH 10 pr; domne- 
BOH KHCIOTH 50 pr; BuTamMHuHa A 1000 M. e.; CaHPO, 1,0 r. B HexoToppix onbi- 
Tax (cM. TaOm. 1) kK Tako queTe JOOaBANOCb ene 10 pr OHoTHHA. KouTposib- 
Hbl€ YTATA COJepKaJHCb Ha OOBINHOM KOpMe. 

DKHBOTHbIe MOCTYMaJH B ONbIT K KOHUY BTOpOH Hee CoepxKaHHA Ha 
COOTBETCTBYIOMeH AueTe, MPH4eM y YTAT, He NOMyYaBLIUX Kak NaHTOTeHOBOM 
KHCJIOTbI, TAK H OHOTHHA, HaOsJIOfasOcb pa3sBUTHe MPH3HaKOB, XapakTepH3yio- 
IjMX 06a 3TH ABHTAMHHO3a: OCTAHOBKa Mpupocta Beca, cneyu@uyeckue jJep- 
MaTHTbI Ha romoBe (OKOJIO KJIIOBa HM ria3) MW Ha HoraXx. 

TaO6auna 1 


OKuCAUTeIbHOe PocopHsHpOBaHHe B 9KCTpakTaxX H3 MeveHH YTAT C MaHTOTeHOBOL 
H OHOTHHOBOH HeELOCTaTOYHOCTbIO 


‘CoctaB mpo6: skcTrpaxT meyenu 1,0 ma; MgCl, 0,006 mon.; NaF 0,02 mon.; AT® 0,001 mou.; 
K-ochatupit Oydhep, pH 7,6, 0,02 mon.; raoKo3a 0,04 mon. OOdnlui oObemM, 2,5 Md. 
IIpoqomkuTeIbHOCTh HHKyOauHH 20 MuH. Temmeparypa 37° 


a ' P:O 
Ss Tlueta i 
2 ga vee sates ey0= cyxuunar 0,001 M 
Ze ~ & 
4 O6bIMHBIM KOpM (KOHTpOuIb)! 9 2,2 (2,9—1,4) 1,9 (2,7—1,5) 
2 CuuTeTHY. WueTa 6e3 NaHTOTeH. 

K-TbI 6 1,4 (1,9—1,1) 1,5 (2,0—1,0) 
3 CuuteTuy. wHeTa 6e3 NaHTOTeH. 

K-TbI H OHOTHHA 6 0,3 (0,0—0,4) 0,5 (0,7—0,2) 
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@akT pe38KorO CHW2KeCHUA YPOBHA Tpoleccos OKUCUTeIbHOrO ocdopu 
JIMPpOBaHMA B 9KCTpaKTaX H3 NeveHH YTAT, HE NOJyYAaBIUUX B AM9Te NMaHToTe- 
HOBOH KHCJIOTbI H OHOTHHA, MOCJyKHJ MOBOLOM [JIA USYYeHHA YPOBHA OKHCIM- 
TeIbHOFO (poctbopHJIMPOBaHWA y XKMBOTHBIX C OHOTHHOBOH HeAOCTATOUHOCTHIO. 
OnbiTbI 3TH ObWIH NOCTABeHbI Ha IUpIIATAX, COMepRaBWUXCA Ha OObINHOM 
KOpMe, HO MOsyYaBIUHX JONOJHUTeIbHO B TeyYeHHe 3 Heeb ChIPOH KyPHHbIM.) 
Oe0K, YTO, KaK H3BeCTHO, MPHBOAUT K pa3sBHTHIO OMOTHHOBOTO FHNOBHTAaMH - | 
Ho3a. KoHTposbHbIM UbINIATaM B TeyeHHe TakOrO 2Ke BpeMeHH K OObIUHOMY | 
KOpMy JOOaBlAICH BapeHbIt 6eok. HekoOTOpbIM X%KHBOTHBIM C OHOTHHOBBIM 
THINOBHTAMHHO30M 3a 90 MHH. JO B3ATHA NpoO NeveHH NPOH3SBOAUMOCb OMHO- | 
KpaTHOe BHYTPHOPIOWHHHOe BBesenue OnoTuHa (100 pr ua 200 r Beca Tema). | 


Ta6auna 2 


OxucautembHoe dochopumupoBaHHe B 2KCTpakTaX H3 NeueHH UbINIAT C OHOTHHOBLIM 
THMOBUTaMHHO3OM 
CoctaB mpo6: skcTpaKT u3 nmeuenH 0,9 ma; MgCl» 0,006 mon.; NaF 0,02 mon.; 
AT® 0,001 mou.;, K-@ochatuprii 6ydep, pH 7,6, 0,007 mou.; ratoxosa 0,04 mo. 
Oobuuh o6bem 2,5 ma. IlpofomKuTerbHocTh HAKyOauHH 20 muH.Temnepatypa 3 7° 


Inara 
6es noOaBn. 
cy6cTpata 


rurOTaMaT 


nupypatT 
0,014 M 


0,005 M 


cyKUMHaT 
0,001 M 


oNo OMbITOB 
Uycsio onbi- 


TOB 


1 O6ntuH. KOpM-++-Ba- | 
peu. 6e10K 11 il 2,9 2,6 2,0 | 
(3,7—2,4) | (8,8—2,4) | (8,0—2,1) | (2,5—1,8) 


2 O6bIuH. KOPM--CBIp. 
6es10K 7 Ave, 1,6 staal £20 
(1,5—0,8) | (2,2—0,9) | (1,4—0,7) | (4,3—0,7) 
3 BuoTHHOB. PHMOBH- 


TaMHHOS-++Beejle- 
HHe OHOTHHA Oa Pais Pai 


(2581-6) | jo 2%ey (3,31 Fy aoa 


ond 
bo 
= 


Pe3yJbTaTbI OMbITOB, Mpe[CTaBJeHHbIX B TaO. 2, MOKA3bIBaIOT, 4YTO ypo- 
BeHb MIpOWeCCOB OKHCJIUTeIbHOrO cboctbopuHpoBaHus (P : O) pesKo cHuxKaeTCA 
B SKCTpakTaxX U3 NeCYeHH WbIMJIAT C OHOTHHOBLIM THNOBUTAMHHOS8OM Kak B OMIbI~ 
Tax 6e3 RoOaBNeHHA CyOcTpaTOB J[bIXaHHA, Tak H C AOOaBeHHeM NMpyBaTa, 
ruoTaMaTa WM CykuHHaTa. CHHKeHHe BemHuMHbI P : O npn 9TOM He ROXxoAUIO, 
OWHakO, AO KpalHe HH3KHX BeJHYHH, HaOJIOMAaBLUXCA B ONbITaX Cc MpHMeHe- 
HH€M CHHTeTHYeCKOH ueTHI (CM. ombIT 3, TaG. 1). DITO Moro 3aBUCeTb Kak 
OT TOTO, 4TO B OMNbITAaX C CHHTETHYECKONH AHeTOH, KpoMe OHOTHHOBOH, HMea 
MeCTO H MaHTOTe€HOBAA HEJOCTATOUHOCTh, Tak HW OT TOFO, UTO B OMbITAX C 3-He- 
JCJIbHbIM KOPMJICHHEM CbIPbIM KYPHHbIM OCNKOM Pa3sBHBaJiCA HE ABHTAMHHOS,. 
a PHNOBHTaMHHOS. ; 

Tor (akT, 4TO BHYTPpHOprolwwMHHoe BBeeHUue OMOTHHA UbINATaM Cc ONOTH- 
HOBbIM THMOBHTAMHHOSOM (Ta. 2, OMbIT 3) 6bicTpo (Yepes 90 MuH.) BoccTaHaB- 
JuBasO BemMYnHy P: O Jo HOpMadbHOL Wudppl (Kak 6e3 OGaBeHUA K SKCTpak- 
TaM M3 MeyeHH CyOCcTpaToB AbIXaHHA, TaK HM C oOaBMeHNeM MMUpysBara, rsmoTa- 
MaTa WM CyKUMHATA), NOKaA3bIBaeT, YTO CHHXKCHHE OKUCAUTeEMbHOFO (hochopH- 
JIMPOBaHHA y MOONbITHbIX XKHBOTHBIX 3aBHCesIO OT HEMOCTaTKa ONOTHHA, a HE 
ObIJIO BbISBaHO KaKHMH-JIHOO ApyrMMM, BTOPHYHBIMH HapylueHuAMH OOMeHA. 

CileqylouluM STaNOM HCCIe{OBaHHA ABHIOCb H3yUeHUE COCTOAHUA OTACJb- 
HbIX 3BCHbeB SH3MMATHYCCKON WeNM MpPOWeCCOB OKUCMHTeMbHOFO chocdopHJH- 
popanuxz. B nepBylo O4epesb MbI OCTAHOBHNCb Ha M3yYeHHM HayabHoro 
sTala STHX MpOWeccoB: alleTHJIMpOBaHHA C yuacTHem KoO3H3uMa A (Ko A). 
J\nA BbIACHeHHA COCTOAHHA Npoweccos aleTHiMpoBaHuA pH OMOTHHOBOM 
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THNOBUTAMHHO3e ONpeReANOCh Coepxanne KoAs neyenu no metogy Jlun- 
MaHHa H Kangana (*) 4 alleruaupytoulad CHOcOOHOCTb neyeHH 10 XenbMpeiix, 
Poubqwmuyt, Jlamnpext u Putus (°) c nameli Moqudukauueli Konopumetpu- 
yecKOrO pa3qesa STHX MeTOJOB. 


TaOauna 3 


Conepwanue KoA u_ amerusupyloulan cnoco6HocTb 

NeveHH IWbINIAT C OHOTHHOBLIM THNOBHTaMHHOSOM (cpex- 

Hue uwHdpbl). Coneprxkanne KoA B meyeHH KOHTPOJIbHBIX 

ILbINJIAT MPHHATO 3a 10U%. AteTHsHpytolad cnoco6uocTb 

eueHH Bbipakena B NpoWeHTAaX NpoaleTHJHpoBaHHoro 

CTpenTOWHa, BBeLeEHHOrO BHYTPHOPIOMHHHO 2XHBOTHOMY 
3a 30 MHH. 20 B3ATHA T1po6 


AneTusu- 
Uncso Cozepx. pytoul. 
Aueta OUbITOB Ko A, % cioco6b- 
HOCTBh, 
% 
O6pruH. KopM ++ BapeH. 
Oen0K 6 100 48 
O6pIuH. KOpM -++ cBIp, 
6e0K 6 Q4 47 


PesyIbTaTbI ONBITOB (TAG. 3) MOKasbIBaIOT, UTO Comep2xKaHHe KoA u anetusn- 
Ppyloulad CNOCOOHOCTD MeyeHH UbINAT C GHOTHHOBbIM TPHNOBHTAaMHHO3OM -He 
H3MEHAIOTCA M10 OTHOWICHHIO K TAKOBBIM B I€UeHH KOHTPOJIbHBIX, T.€. HOPMAJIbHO 
NHTaBWuXCA, UbINVAT. 

J{aHHble STHX ONMbITOB MOSBOAIOT NpeANOMOKUTL, YTO MECTOM IIPHO*KeHUA 
OHOTHHA Ha MPOLeCchl OKUCIUTEbHOrO PocopHMPOBaHHA ABIAIOTCA [pyre 
SH3HMaTHYeCKHe 3BeHbA. B STOM HanpaBJeHHH BefyTCA JambHehune uc- 
cCuleqOBaHHA. 


MucrutyT 9KCIepHMeHTabHOH MeJHILMHDI Iloctrynuso 
AxayemMuH MeAHUHHCKHX HaykK CCCP 18 II 1956 


UWHTHPOBAHHAA JIMTEPATYPA 


SH A, Land yk. Pea mais ky, Physiol) Rey., 38, 4-560) (1953). 2H. CG. Lateh= 
Sauer iee biol Chien. ei.) Code (Oboe hk jon Oblesvoliee hae INS: tant en eestote 
Chem., 190, 1, 149 (1951). * F.Lipmann,N,O. Kaplan, J. Biol, Chem., 174, Ne 1, 
37 (1948). 5E. Helmreich,St.Goldschmidt et al., Hoppe-Seyler’s Zs. f. physiol. 
Chem., 292, 3—5, 189 (1953). 
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Hlokaage Akayemuu nayKe CCCP 
1956. Tom 110, Ne 2 


CPEOAOLHA 


B. K. POJIYBLOB, B. C. KOBAJIEB u M. B. APLLEBA 


K HAXOJ[KE OTJIOKEHHH BAUWIKHPCKOFO APYCA 
CPEMHETO KAPBOHA B NPHMATBCKOM MPOrMBE 
(YOrO-BOCTOK BEJIOPYCCKOH CCP) 


(11 pedcemasaeno axademuxom H. C. IHlamcxum 20 III 1956) 


B toro-pocTounoH yactH Benopyccuu oTmoxwKenuA cpequero Kap6ona Jo 
HaCTOAMerO BPEMEHH He ObIIH H3BECTHBI, XOTA B JIMTeEPpaType H UMEJIMCb BHICKa- 
3bIBAHHA O BOSMOXHOCTH IIPHCYTCTBUA OTMOMKCHHH STOFO BO3pacTa Ha paccma- 
TpuBaemok TeppuTopun. A. 1. Crepanenxo u A. C. Maxuay (?°) uw B. K. [o- 
ayOuos (°“"), Kacaacb Bompoca 0 BO3pacTe BepXHeH NMecTpouBeTHOH TOM 
Benopyccuu, ipeqnolaranu HamMune B COCTaBe 9TOM TOM OTNOKeHHH OT 
BepXHero JleBOHA JO TpHaca BKOUNTeIbHO. B. K. TomyOuop cuutan, To 
M€CTPOUBeTHBIe€ OTORKCHHA HaMiopa, CpeqHero HM BepxHero KapOoHa, MoBuAu- 
MOMY, KOHTHHEHT@JIbHOrO IpOHCXOKAeHUA, ceqyeT Mpexkye BCero OKUMAaTh 
B Enbckol Bnayune. [pu 9Tom, no aHamoruu ¢c BOCTOUHON uacTbrio JHempos- 
cko-JloHenKOH BiaHHbl, HE HCKMIOUAACb BOSMOKHOCTH HaXOKAeCHUA cpeqH 
STUX OTOMKeCHUH MpOCIOeB H3SBECTHAKOB C MOPCKOH dayHon. 

B nocieqguee BpeMA, B pe3syibTaTe paOoT, UpoBeyenuprx YkKpanuckuM 
reoMOrHyYeCKHM yupaBseHHeM Ha TeppuTopHH IIpunatTecKoro npornOba, B Esp- 
cKOM paioHne DomebCKol OO. ObIIM BCKPBITbI OTJIOMKCHUA, HSYFEHHE KOTOPbIX 
NO3BOJIAeT ONpeeCHHO YCTaHOBHTb HX CpeHeKAMCHHOYFOJbHBIH BOspacr. 

B ocCHOBaHHH Cpe€HeKAMECHHOYTOJIbHDIX OTIOKEHHH, HA PaSMbITOH NOBepx- 
HOCTH PJIMH H H3BECTHAKOB BH3eHCKOrO Apyca (OT MHXaHJOBCKOH JO TYIbCKOL 
CBUTbI BKJIOUMTCIbHO) JIGKUT MWacT BeCbMa CBOeOOpasHOrOe H3BeCTHAKA, 
KOTOpbIM MOA JeHCTBHEM MPOLeCCOB BbIBETPHBAHHA IPHHAJ XapakTep Kap6o- 
HATHOLO MCeBAOKOHIOMepaTa, COCTOAULErO H3 OKPYTVIbIX H YIJOBAaTbIX OOJIOM- 
KOB CBeTIOCeporo H3BeCTHAKA HW MerKoroO Oeloro XaseqoHa, CLeMeHTHpO- 
BaHHbIX CepOH JIMHHCTO-KapOOHaTHOH JIM TeMHO-KpaCHOH JMMOHHTOBOL 
mMaccot. B xameqone CoxpaHuJHCb MeCTaMH peJIMKTbI KapOoHaTa uM OpraHn- 
yeCcKHe OCTATKH — OCTpakOJbl H PopamMuHudepEl, y KOTOPbIX KapOOHAaT CTeHOK 
pakOBHH 3aMenleH Xasleqonom. PayHst Mano ompeyenensi: Endothyra sp. 
ind., Palaeotextullaria sp. indet., Archaediscus ex gr. krestovnikovi Raus., 
Arch. ex gr. moelleri Raus. MompnocTb KOHrOMepaTOBHAHOrO H3BeCTHAKA 
0,5 — 3,0 M. 

B Kpopse nmacra exKUT TOMMA CepbIX APFHJAMHTONOMOOHDIX TMH COME 
MolHocTbIo OT 45 yo 80 mM. HenocTosHcTBO MOWLHOCTH STO IMHUCTOH TON 
CBA3aHO C YIJIOBbIM HeCorsacHeM B 3ayleraHHH M@EKAY elo WH MOACTHNAIOULuM 
KOHIJIOMepaTOBHHbIM M3BeCTHAKOM. B HanOoulee NOMHBIX paspesaxX MOLIHOCTb 
PIMH BOSpacTaeT 3a CuUeT MOOABJICHHA HM2KHUX WICHOB, HW B OCHOBAHHM TOI 
oTMeuaeTCA IacT cpeqHesepHHCTOrO, CerKa KaOMMHUCTOFO POXOBO"O NecKa. 

B sepxneli NOIOBHHe THHUCTON TOJMIM HMeeTCA AO MATH NNAaCTOB U3BeCT- 
HAKa WH Mepreia MomHOocTbIO OT 0,15 yo 1,5 M. Imubl B STOM YaCTH paspesa 
TaKKe IpPeHMyHleCTBeHHO KapOonaTHble. Bce nopogbl cofepxKat dayny Opa- 
XHonog, ocTpakoy u copamunudep. B rannax HepeqKH oOyruuBIMeCcA 


PacCTHTeJIbHble OCTATKH. Vimerwtca TakxKe fBa npociod Oyporo yrJia MOUL- 
mee 
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HocTbio 0,50 — 0,60 mM. Tamubl onHCbIBaeMOH TOJIM[H TO NJIOTHbIC, TOHKOCJIOH - 
cTble, HepeqKO C MCHKAMH MIMpHTa, CJIOMMCTbIe H MeCuaHHCTbIe Ha IJOCKO- 
CTAX HalmaCTbIBaHHA, TO X%KHPHbIe, HeCIOUCTHIe HeKapOoHaTHHIe. B BepXHek 
YaCTH TOM MpeoOsaqaiwT PWHbI CBeTIbIe, TOyOOBAaTO-cepble, B HH KHeH — 
TeMHbIe, uepHo-cepple. Mepreau — seleHoBaTo-cepble, JOBOJIbHO Kpelkue, 
y3J10BaTOrO CJIOMKeHHA OT KapOOHATHbIX KOHKPeHWH, NepenoJHAIOWAX Tn- 
HucTyio Maccy. WspecTHAKH CKPbITO-3epHHCTble, AeTPHTYCO-BOAOPOCJEBEIe, 
TeEMHO- H CBeTJIO-Cepble, MJIOTHbIC, KPeMKHe MeJIKOKPHCTaIHYeCKHe HJM 
MePpresIHCTbHIe KPyNHO3epHUCTHle, OpekyneBunbe. Cepad usIM NMeCTpOUBeTHaA 
oKpacka B OOJIbINOH Mepe 3aBHCHT OT O/M30CTH pacCMaTpHBaeMOH TOL 
K TIOBepXHOCTH J[eHyfauuH KapOona, C KOTOPOH CBxA3aHa MOLWHaA Kopa BBI- 
BeTPHBaHHA KAMCHHOYFOJIbHBIX OTIOKEeHHH. 

B. K. Tony6uospm u M. B. Apuesot Opin usyyenni opamunudepbl U3 
BepXHeH “acTH CepoH PIHHUCTOH To. SAeCb, B H3BECTHAKAX, BCTPeYeHbl 
MHOPOUHCJICEHHbI€ ~BHAbl, H3 KOTOPbIX HavOoee XapakTepHbIMA ABJIAIOTCA 
eeqyroujyve: Profusulinella elliptica Pot., Pr. ex gr. oblonga Pot., Pr. cf. 
parva (Lee et Chen), Schubertella ex gr. obscura Lee et Chen., Ozawainella 
umbonata Braz. et Pot., Oz. minima Man., Oz. alchevskiensis Pot., Novella 
primitiva Raus., Nov. cf. evoluta Grosd. et Leb., Pseudostaffella antiqua 
(Dutk.), Ps. antiqua var. grandis Schlyk., Ps. cf. praegorskyi Raus., Eostal- 
fella exilis Grosd. et Leb., E. acuta Grosd. et Leb., E. postmosquensis Kir., 
E. ex gr. kaschirica Raus., E. aff. compressa Braz., E. (Seminovella) aperta 
Grosd. et Leb., Millerella umbilicata Kir., Archaediscus ex gr. baschkiricus 
Krest. et. Theod., Arch. gregorii Dain., Arch. donetzianus Sosn., Bradyina 
cribrostomata Raus. et Reitl., Climacammica ex gr. simplex Raus., Tetra- 
taxis ex gr. conica Ehrenb., T. planoloculosa Lee et Chen., Endothyra ex gr. 
bradyi Mikh., End. minuta Reitl., Globovalvulinasp., Bogopocau Donezella. 

AHaJH3 CTpaTurpaduyeckoro paciipocTpaHeHuA IpHBeseHHOM (bayHbl ACHO 
yKa3bIBaeT Ha €€ CpeHeKAMCHHOYFOJIbHbIM BOSpaCT, a HMeCHHO — OalliKup- 
CKHH Apyc cpequero kapOoua. [IpucytcTene B KoMIMIeKCe NepBbix Mpody3yan- 
He, WyOepTel H O3aBaHHe WH He3HAYMTeMbHOe Pa3BUTHe HOBeM aeT 
OCHOBaHHe CUYHTAaTb OTOMKeCHHA, BMeULaIOlWlNe STyY tayHy, CHHXPOHHbIMH 
HWKHeM YacTH OaliKMpcKoro Apyca (cBuTi Ch — C3) J[nenposcKo-JloneuKoki 


Biayuubl H JlonGacca ('), HuxKHeMy Tropu30HTy OawikupcKoro sapyca Kowso- 
BuwepcKoro kpas (°), «Bepxaemy Hamiopy» Monotoscxoro IIpuypaabsa (°), 
Cpi3panckoro wa CapaToscKoro Tlopomm«bsa (°), HMKHeEMY TOPH3OHTY KaAJIb- 
ckoro spyca KenptTmp1, Bowran u Tatapuy ('°). 

B kposse STOH TOM JIe@KUT Nauka M@JIKO- HM CpeqHesepHUCcTorO KBapile- 
BO-OJ€BOLIMATOBOrO NeCdaHHKa, HHOFa PIMHUCTOTO B OOJIbUIMHCTBe Cy UaeB 
CJIOMCTOrO, Cla6O CILeMCHTHPOBaHHOTO, OKpalle€HHOrO, B 3aBHCHMOCTH OT 
CTeN€HH BbIBeETPHBaHHA, TO B 3eJICHOBATO-XKEJTHIC, TO B KOPH4HeBO-*uoMeTO- 
Bble TOHa. Muorga nayka pa3sOuTa Ha pA WacTOB NpocsoAMU MecTpouBeTHO 
KOPHUHEBO-*uOMeTOBOH HM (HOMeTOBO-x*KeNTOH rauubt. Monynocrs mecuanoli 
maukH OKoIO 40 M. 

Bue mo paspesy 3aeraeT MeCTpOUBeTHaA MeCUaHO-rIMHHCTad Towa, 
XapakTepH3ylollaicA YacTOH CMe€HOH MMTOOrM¥eCKOrO COCTaBa HM OKpacKoL 
nopog. B nel vepeqyiorca NacTbl PMH, ANEBPOAHMTOB UM MEMKOSEPHHCTHIX Mec- 
YaHHKOB Cepo-3eleHOro, KeTOrO H AMMOBOrO UBeTa. B cocTaBe Tom mpe- 
oOafaoT JIMHbl — TOHKOCJIOMCTBIE WIM HECJIOHCTHIC, MVJIOTHBIC, BA3KHe, 
*KUPHbIC, MECTAMH MeCUAHUCTHIE H CJIOMUCTHIC, HEPeCAKO KAOJMHUCTHIE, C 3epKa- 
JIAMM CKOJIbKCHHA, B OOMbIMeH CBOeH YACTH HeKapOoHaTHBIe, HHOra C OOYTIMB- 
\WHMHCH PaCTHTeJIbHbIMH OCTaTKamH. MoulHOCTb MeCTpOMBeTHOM NecuaHo-ri- 
HACTOH TowuM OKONO 40 M. 

Dayna B MecTpOUBeTHBIX IIMHaX HM MOMCTHMaIoMeH Mauke HecuaHUKOB He 
oOHapyKeHa, OSTOMY TOBOpHTb 06 HX BOspacTe saTpyAHUTeNbHO. Ha ocuo- 
BaHHH TOPO, YTO B HHKENCKALeM TOME CepbiX PIMH H H3BECTHAKOB BCTpeyena 
(bayHa opamuundep HwxKHeH YacTH ‘OalikupcKOrO Apyca, a KOHTaKT BCex 
Tpex OMMCaHHbIX TOJIM HOPMAJbHbIN, O€3 BCHKHX CeAOB NepeppiBa, MOXHO 
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Npeanotaratb, YTO BOSpacT BepXHel ONHCAHHOH TOW TakxKe OalukKUpCKHH. 
O6mad MOWHOCTh OTMOXKeHUL OalIKUpCKOrO Apyca CocTaBusteT yo 160M. B Kpo- 
Bae HX JCKUT NeCTpolBeruaA Toulla nepMu — Tpuaca. 

Hisyyennpie paspesbi mpHypoueHb! K TeKToOHNYeCKOMy ToguATHIO. B qe- 
MpeccHAX CIEAyeT ORKUaTb Ooee MOMMOM TOMMY OTMOKeHU OaumKupcKoro 
aApyca HW B KPOBJe HX — NeCTPOUBeTHbIe OTORKeCHHA MOCKOBCKOrO sApyca, 
a MOXKET ObITb, H BEpXHero KapOona. 

, Hogniroxupad BCe H3JIOXKCHHOe, MOXKHO CeMaTb CHEYIOULMe BbIBO)LbI: 

1. Ha ochopannu usyuenua cbayHbl cbopamunudep B HacToAuee Bpemsi 
MOXKHO CUHTATh AOKA3AHHBIM IIpHcyTcTBHe Ha TeppuTopHH [IpunatTscKoro 
mporKOa oTowKenu Cpequero KapOona (OauiKupcKoro. Apyca). 

2. KoHTakT HW2KHeErO H cpeqHero KapOona B EspcKkom palione oTmeuen 
ABHbIM N€PepbIBOM B OCaKOHaKoMNeHuH. Tak Kak B IlpunaTpcKoM nmporu6e 
B HacTosilee BpeMa ayHuCTHYeCKH JOKa3aHbl TOJbKO OKCKH NMokbaApyc 
BH3e€HCKOrO Apyca HMXKHerO KapOoHa HM HWKHNe POPH3OHTI OaliKUpcKoro 
apyca cpeyquero kapOoHa, TO BONpOc O MpucyTCTBHH Ha 93TOH TeppuTopnu 
OTJOKEHHH CeplyXOBCKOrO NOWbApyca WH HaMiopa OCTAaeTCH OTKPbITHIM. Bos- 
MOXHO, UTO K HAMIOPy OCTHOCHTCA NacT H3BECTHAKA — TC€BAOKOHTOMepata, 
XapakTepH3ylOllHHCA HEKOTOPbIM HECOrlacheM B 3asleraHHv KaK C BUSeHCKHM, 
Tak H C OalliKHpCKHM Spycom. 

3. OTnoxKenHa OauikupcKoro spyca Empexoro paiiona mpeycTrapsenbi 
B OCHOBHOM Il€C¥aHO-IIMHUCTbIMH OCa{KaMH C NpOCJIOAMH H3BECTHAKOB, Mep- 
rene HW yrseiH. OOulad MOMHOCTS OallikupCKoro Apyca cocTaBsAeT He MeHee 
160 mM. 

_ 4. MayuHuctuyeckH OKasaHHbIe OTMOKeHUA OalIKUpCKOrO Apyca MOXKHO 
COMOCTABHTb 110 dayHe topamuHHdep C HHKHHM TOPH30HTOM OalikupcKoro 
apyca BocTounoH uacTtu PyccKkoli naatpopmpr wu IIpuypanba u cButok C) 


(1PpHMepHO Ha ypOBHe MayKH H3BeCTHAKOB Fe) JloneuKoro Oaccenua. 

5. Haxomwyenve oTmoxKeHHH OallikupcKoro sApyca C MopcKoH dayHon 
B EnbcKoM palone yKa3bIBaeT Ha pacipocTpanenve OombuIoH MOPCKOli TpaHc- 
rpeccuu OauikupcKoro Beka TakxKe H Ha Nwollatb [IpunatpcKoro mporuoa. 

6. DayuucTuyeckoe H JHTOMOPMYeCKOe CXOJCTBO OTMOKeHHH Oawikup- 
exoro apyca IIpunatpcKkoro mpormOa C aHaJOrHuHbIMH OTMOKeHHAMH J[He- 
HpoBcko-JloHeukol BUaHHbI, a TAK*Ke OM3KHE UX MOMIHOCTH elie pas NoTBep- 
2K aioT HepaspbiIBHyiO CBA3b H OOWHOCTb reomoruyeckoro pasBuTua IIpu- 
nAaTbcKoro Mporu6a u JtHenposcKko-Jjoneykou BnauHbl HW TOBOPAT OO eHHOK 
TEKTOHHYeCKOH OOACTH. 


MucrutyT reoulorHyecKHx HaykK Ilocrymuao 
Axagemuu nayx BCCP 14 II 1956 
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1956. Tom 110, N 2 


TPEOJOCHA 


A. T. KOMAPOB 


K BOMPOCY OB OCTATOUHOM HAMATHHYEHHOCTH H3BEP)KEHHbIX 
FOPHbIX MOPO], B CBASH C UX BOSPACTOM 


(II pedcmasreno akademuxom A, A. Hoakanoevim 16 I 1956) 


CoracHo TeopuuH TepMopeMaHenta (1°), ocTaTouHOe HaMarHHyeHHe B Fop- 
HbIX MOpOaxX BO3HHKaeT B NepHOA HX OOpas0BaHHA HM OXMAKMCHHA B MAPHHT- 
HOM MOJI€ H MOXKET GObITb MpPeCTABJEHO B BUe BEKTOPA, HalpaBseHHe KOTOPOrO 
copnajaeT C HallpaBsJIeHHeM 3CEMHOFO MArHHTHOLO NOAA SNOXH TeHesHCca NOpOpi. 

Ec BiocleqcTBHH Mopofa He HarpeBadacb H He OCTbIBaIa BHOBb H He | 
noypeprasacb TCKTOHHYCCKHM J[BHXKCHHAM, TO HallpaBJIeHHe BeKTOPa OCTa- 
TOUHOrO HaMarHHyeHHA C TeYeHHeM BPpCMeHH He H3MCHHETCA WH MOET ObITb 
ucnosb30Bano (°,11) kak JIA Wesel BOspacTHol Koppeanwun (°) MarHHTHO-CTa- 
6HJIbHbIX, IPeCHMyUICCTBEHHO MOJIOJbIX, NAB HM BYJKAHHYeECKHX MMaCTOB, Tak 
H JWI U3yYCHHA HalpaBNeHHA 3eEMHOTO MarHUTHOrO MOA B PeOMOPHYeCKOM | 
mpousom (8,**). 

Uro KacaeTcd BeNHYHHEI (JJIMHbI BeEKTOpa) OCTaTOUHOrO HaMarHHueHHA, 
TO YCTaHOBJICHO, UTO OHA C TeEYeCHHeEM BpeMeHH yMeHbilaeTca. Eme Kenurc- 
Oeprep ('°) oOpaTH1 BHUMaHHe Ha TO, 
YTO CCJIH Y MOJIOAbIX WaB OTHOWeHHE 


Ta6aunnua 1 


é OcTaTOUHOrO HaMarHHyeHuA K HHyWY- 
: i % POBaHHOMy O¥eHb BeNHKO HM y COBpe- | 
& aaa is o Me€HHBIX JAB 4acTO.Oobme 50, TO y 
& 2 = <<  Wpepuux (KapOou H CTapue) 3TO OTHOMe- 
H s its 4 HHe CpaBHUTesIbHO HeBeIHKO. OcTaTou- 

HOe HaMarHHvenhe ApeBHAUX NOpo_ AB- 

6541/3] Tlarnorpa- JIACTCA JIMIb OCTATKOM YaCTHUHO yTe- 

ee 3200 | 470 | 0,29 paHHOrO UMM B Iipomecce reonornuec- 
! ae P 2700 | 460 | 0,34 KOH McTopum HaMarHuuenna. 

651/5| Cunant 2900 | 350 | 0,24 B mocnequee BpeMA aBTop Npous- 

6951/2 = 3600 | 540 | 0,30 BOA CpaBHHTeIbHoe H3y4YeHHe Mar- 

651/41) Pa6opoana- HHTHbBIX CBOHCTB OombuIoro kKoHUe- 

6a3 6900 | 800 | 0,23 


CTBa (HECKOJbKO THICHY) OOPasiloB rop- 
Ilpumeuanne: %—MaruHuTHad HbIX TOpoy Ypausia MW Apyrux pervouos. 
BOCIPHHMYHBOCTh, /, — ocTaTounad Ha- MarnnTupie cCBOolcTBa POPHbIX Topo 
MarHHYeCHHOCTh, 7, — WAAYUMpoOBaHHan Ha- H3yUaJIMCb B CBA3H CS tex BOSPacTOM, 
MarHHYeHHOCTh. MMHepaslorMuecKHM HH TeTporpaduyec- 
KHM COCTaBOM, (OpMOli HHTPpy3HBHbIxX 
Te H MX TeEKTOHHKOH, a TaKxKe BCB«A3H C MpoOmemMOii OOpaTHoro HaMar- 
HU4eHHA. ; 

Jlaunpie sTux uccneyqoBpaHuli Bce Oompule yOexkaloT Hac B TOM, 4TO OCTa- 
TOUHOe HaMarHHueHne (ero aOcoMOTHaA BeMYNHA, OTHOWeHHE K HHYWMpo- 
BaHHOMY HaMarHH4eHHIO, a B HEKOTOPBIX Cy4adX MH HallpaBeHHe BeKTOpa), 
HE TOJIbKO NO3BONHT OTHUATb OUCH APeCBHHE MOPOMb!l OT OUCHb MOVIOJbIX, 
HO, BO3MOXKHO, JaCT B PyKH HCCeEAOBATeIA JOCTATOUHO TOHKUM MeTOR WH WIA 
Gonee {poOuoli BospacTuoli KOppenauun (no Kpailinell Mepe B mpejemtax 9pbi), 
NPHYCM HE TOJbKO MOJOAbIX JAB MW TOPH3OHTAJIbHbIX BYJIKAHHUYCCKHX T1aCcTOB, 
HO JHOOBIX APyrux 3PPy3HBubIxX M HHTPySHBHBIX OOpasoBaHUlt WWO60ro Bospacta. 
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B yacTHocTH, HaMH H3yYeHbI MarHHTHBIe cBolicrBa PasHOBO3pacrTHbIxX 
H OAHOBOSPaCTHBIX PY, PAABHbIM OOpasoM MaseosolickHx NOpO, HMeIOULUX 
CXOHHYIO MUNepasOruyeckylo XapakTepHCTUKy, a Tak2Ke TIpousBeyeHo cpaB- 
H€HH€ MAarHUTHbIX CBOUCTB pa3HOBO3PaCTHbIX KOMIJICKCOB H3Bep2KeHIHbIX 
NOPOA PasHbIX THIOB, OTHOCAILUXCA TakxKe K Maweo3ol0. 

B raou. I MpHBexenbl Wane Ast ranbKU U3BePXKeHHBIX FOPHbIX nopoy 
W3 9uebCKUX KOHTOMepaToB [Ipunonapworo Ypaaa (*); BO3pacT STHX 
POPHBIX NOpok ycTanaBuBaetca CTpaTurpaduyeckuM MyTeM Kak joslidestb- 
ckuH (nyQoscKuli >); B Ta6n. 2 npHBeqenbl MarHuTupre XapakTepHCTHKH 
AIA HEKOTOPbIX TOPHBIX TOpos, oT- 
HOCAHIMMXCH K YLradOpo-nepHAOTHTOBOLI 
dopmaunu IIpunonspnoro Ypaua, ner- 
porpaduyecknH CXOMHbIX HH ONH3KHX ‘ 


Ta Ou la 22 


K HopogaM ranek us 9diidebCKHX KOH- 4 6 | & 

: O 9 
ruloMeparTos. T'a66po-nepuoTuToBas copa s 3 2, & 
@opmayua Ypana umeer TaKxe Joaii- — pa sy sf 
cbebcKHH BospacT (*) HM CBH3aHa, Kak | +g x — ~ 
MOKa3bIBaloT JaHHbie OMpeeseHHA ab- 
couoTHOrO Bospacta (4,7), c Kameqou- Taarnorpa- 
cKoH sno0xolt cKaquatocTu. aoe + ne ue ee 

_ CnmaKT ) 2 4 wes 
B raOm. 3 IIpHBeeHbI pasHoBospa Pees 3 2000 | 330 | 0733 
cTupre quadaspl. [13 Hux NepBbe TPH Ta6opo g | 3650: | S60" | 0232 


rpynubl CBxA3aHbl C BepXHeKaeqOHCKoOH 

SMOXOH CKaquaTOCTH, weTBepTast — 

C TepuHHCKO, a MATat —rpynna KalHOTHNHEIX juadasoB. KatnoTunupie 
Ha0a3bl CaMble MOJObIe H3 TPHBOMUMbIX B TAO. 3; ECTb HEKOTOPbIe OCHOBA- 
HHA TpesnosaraTb, YTO OHH HMEIOT BePXHEeMaNeO3OHCKHH HIM HHKHeMeSOH- 
CKHH Bospact. 


a Orrin mae 


1 
= 
3 Xen iO? | Tp 21408 
Noposa 3 Mecto p3aTHud Bospact acne pee Ty /Tj 
7S 
TLua6ba3 31 TpunowapHplit TLosiitbeapekun Syld?} = 2000 330 0,35 
Ypan (Jianun- 
CKHH Kpalit) 4 
‘ 2 | Vlonapueii Ypan | Jlonepoucxun 2600 400 0,31 
3 7 TipunosapHprit YKusetckun Ds? 3200 630 0,39 
Ypaa (Hakcum- 
| BOJIbCKHH p-H) 
3 5 To «xe HyokHeKaMeHHO- 
yrOJIbHblt Cy 1500 1600 2,10 
Jina6a3 Kau- 2 miter llocneHuxKHe- 
HOTHNHBIH KaAMCHHO- 
YPOJIbHbIM 810 8550 24,00 


B Ta6n. 4 npHBeenbl JaHHbIe O pasHOBOSpaCTHBIX PpaHHTax. 

B ra6a. 5 qaioTca 3HaueHHs MAPHUTHBIX CBOHCTB TpeX KOMIJI€KCOB H3Bep- 
*KEHHBIX OPO, MpeACTAaBJeHHbIX OOMbINHM KOMMYeCTBOM OOpasoB. B KoM- 
MI€KCbI BXOAAT MOPOMbl OT KHCJIbIX JO YJbTPAOCHOBHBIX, KaK HHTPY3HBHBIC, 
tak wu abbysupupie. BmepBom KoMMseKCce Cpequ HATpy3HBHbIX NoOpoy mpecd- 
jlajaioT ocHoBubIe (raGOpo) H ybTpaocHoBHBIe (MepHOTHTHI), BO BTOPOM — 
OCHOBHOe (ra66po), B TpeTbeMm — KuCJIbIe (rpaHHTbl). Tlepppie pa KommeKca 
ipedMyllecTBeHHO KaegoucKnue ([lonspupili u [IpunonapHpm Ypau), TpetHii— 
repuuuckuh (Pyqupt Antai) (°). [lpeumymectBenHo repiMHCKHH Bospact 
TpeTbero KOMMINeKca NoATBepxKen onpekeneHuAMH aOcomioTHOrO BO3pacTa 
payuoaKTHBHbIM MeTogom (230—255 man. se). 

261 


Ta6uuna 4 


a 
a 
re) Xeon: 108 Ves Sik? 
° \ <p ep The 
Tlopoza eB Mecto B3ATHA Bospact CGSM CGSM / 
g8 
yo 
Tpanut 6 | Honapupat Ypan | Jlonnaue- x 
cHJlypHiicknt 430 50 0,23 
= 2 | U[pwnonspypmt To xe 670 80 0,24 
Y pan 
r 14 | Toaspapt Ypan | Huxnecusy- 
pulickui S,—?} 1000 190 0,38 
5 oe) Aura * BepxHekaMeu- 
HOYTOJbH. Co 3 
YW HMKHe- 
Tle pMCKUH Py 1350 1440 2ae 


* Kak 3eCb, Tak H B JasbHelIeM, WIM XapaKTepHCTHKH MArHHTHbIX CBOHCTB FOpHbIxX 
nopox AsiTad HCNOMb30BaHbI JaHHbIe HS padorpr (*). 


CpaBHeHie MarHHUTHbIX CBOHCTB KOMMJICKCOB MpOH3BeqeHO TO 3HadeHHAM 
aOCOJHOTHbIX MAKCHMYMOB Ha BapHallMOHHbIX KPMBbIX, MOCTPOCHHbIX A 
H3BepKeHHbIX MOPOA KaKoro KOMIMIEKCA B WeJIOM. 

Jianupie Ta6s. 1—5, HecmoTpx Ha CpaBHHTeMbHO MaJlOe KOJIMYeCTBO ONpe- 
WeueCHHH B HEKOTOPbIX CyYaHX, MO3BONAIOT CelaTb CJIeyIOWMe BbIBObI: 

1. Ilopoybr cxoqupre merporpaduyeckH, HO HMerOlHe pa3sHbIH BOspacrT, 
oOaaloT pasJIMYHbIMH MarHHTHbIMH CBOHCTBAaMH; MarHHTHbIe Ke XapakTe- 
PHCTHKH NOpPO, OIM3KUX 10 BOSpaCTY, HO B HEKOTOPBIX CJyuUaAX [axKe pasHbix 
THNOB — CoBMajaior. 


TaOJ wih a) > 


g S Su10xa xe408 | Tp-f08] 
3 Hasspanue pernona S peaeiaareaen casm | CGSM $/4y 
zZ a 
1 | Tloaspuprit Ypaa 247 | [ipesue- 
Kale LOHCKaa 4200 | 820 | 0,39 
2 | Tpunossapupiii 500 | Bepxue- 
Y pau KaJlelOHCK aA 1000 | 230 | 0,46 
3 | Aatratt 163 | DepunucKas 600 | 710 | 2,38 


2. BemmuvHa OTHOWeHHA OCTATOYHOrO HaMarHMeHHA K UHYUMpOBaHHO- 
My — a4 B Ciayyae NeTporpaduyecku CXOJHbIX NOpok TakxKe H aOcomoTHaH 
BeMMYHHA OCTAaTOUHOrO HaMarHHYeHHA — BOspacTaeT NO Mepe yMeHbILeHHA 
BO3pacTa Mopoyb (4 Hao6opor). 

3. Hlopagok BeIMUMHbI OTHOWIeHHA OCTaTOUHOTO HaMarHHyeHHA K MHIy- 
IWMPOBaHHOMY BbIAepAKUBAeTCA [IA OMM3KUX NO BO3pacTy MOpos He TOMbKO 
B lpeqesax pervoua, HO NoBTopsetca ua Ilonapnom Ypane, I]punouspHom 
Ypane, Ha Antae uv uMeeT, MOBUAMMOomy, Gomee IWHpOKoe 3HaueHHe. 

4. Pasunua B OCHOBHOCTH NOpos, a TaK2xKe pasHula B CoqepxKanuu deppo- 
MarHUTHBIX MHHepasoB (B KayecTBe akUeccopHeB) Beyer 3a COCO! pasHHLy 
B AOCOJIOTHDIX SHAYeCHHAX TIaBHbIM OOpa3s0M MarHUuTHoli BOCIIPHHMUHBOCTH 
M OTYACTH OCTATOYHOrO HaMarHHYeHHA, HE BJIMAA WM MOUTH He BAMAA Ha 
BedMunuy oTHOMeHHA /;/1;, KOTOPOe 3ABHMCHT B OCHOBHOM OT BOspacTa NOposLl. 

TopHaa mopoja MH ee MarHuTHble CBOLCTBA ABJIAIOTCA BECbMa COXKHBIMH 
OObeKTAMH JIA H3y4eHMA, TAK KaK B HUX COUeTAeTCA JelicTBUe CaMbIX pa3sHo- 
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OOpasHbIx akTopow. Tak, ocTaTOYHOe HaMarHHYeHue NOpOsbl 3aBHCUT OT 
TemnepaTypbl ee OOpas0BaHHA, CKOPOCTH OXW/aKJeCHHA, MeCTONONOKeHUA 
O10Ka TOpHbIX NOpoA B HHTPy3HBHOM UH ady3sHBHOM Teve, r1yOMHbI ero 3ase- 
PaHHA, MOcNeylolleH UCTOPHM pasBHTHA y4uacTKa 3eMHOM ToBepxHocTn, rye 
3ameraeT nopoya, ui T. J. 

Bausvnune BcexX 9THX (PaKTOPOB Ha OCTaTOUHOe HaMarHuyeHHe cueqyer 
TULATEMbHO H3y4YaTb H MO BOSMOMKHOCTH yunTHIBaTb. UactTb sTHX dakTOpOB 
yueCcTb, BePpOATHO, He MpeACTaBHTCA BO3MOKHbIM, BCJIEACTBHe Yero, axe 
B CAyuYae H3MEPeCHHA MAFHUHTHbIX CBOHCTB OAHOH H TOM Ke NOPOb! NpH ycOBUH 
e€€ MarHHTHOW CTaOHJIbHOCTH, OYAYT 4YaCTO NOJyYaTbCA pasHbIe pe3sysbTATHI, 
HO H3 93TOrO He CefyeT JelaTb BbIBO, O OecnepcneKTHBHOCTH MarHHTHOrO 
MeTOJa BO3pacTHOH KOppeAWHH TOPHBIX Mopog. 

CBA3b MeXKY BO3paCTOM MOpOA HM OCTATOUHbIM HaMarHHeHHeM He BCerya 
(PyYHKUMOHAIbHaA, OHA Yale CTOXaCTHUeCKad, H HEOOXOAMMBIM YCJIOBHeM pH 
H3yY4CHHH MarHHTHbIX CBOHCTB TOPHbIX NOpO, OCOOeHHO MaeoMarHeTH3Ma, 
a TaKXKe JIA BO3paCTHOM KOPpeMALHH ABIACTCA OONbWIOCe YHCNO ONpeseneHuh 
4 WX TWaTebHad CcTaTucTHYeCcKad OOpaboTKa. 


Jla6opatopua reonoruu joKeMOpHA Tlocrynusio 
AxaylemHH Hayk CCCP 12 I 1956 
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Jlokaaygn Akayemun nwayk CCCP 
1956. Tom 110, .Ne 2 


PEOAOLHA 


B. J]. MAU, O. TI. EFOPOBA u A. K. BABKHH 


O HAXOJ.KAX ®OC®OPHTOB B BEPXHEMPOTEPO3SOHCKU X 
OTMOMKEHHAX 3ANARAHOFO MPHBAMKAJIbA 


(I pedemas.ceno axademuxom H. C. LWlamcxum 20 III 1956) 


B weHtTpambHow uacTu Sanaguoro [I[puOalikaibaA ByOb CeBepo-3anaHoro 
Kpbiia BalikabCKOrO AHTHKJIMHOpHA HelWMpOKOM NoNOCcoH MpocTuparworca 
NOpOAbI TpexueHHOrO OalikaJIbCKOrO KOMIWIe€KCa BepXHero I1poTepo3sos. Syecb, 
B patione Cpequeh Mnuxts!, pasoramn Mpxyrckoro reomoruyeckoro yupaBue- 
nua (A. C. Kyapunuxni, B. J. May) B 1952 r. 6blmn oOHapy2xenbI cbocdaTsl 
B TleCUaHbIX H KapOOHATHO-IJIMHHCTHIX OTJIOMKeCHHAX BeEPXHeH YaCTH paspesa 
yayHTyfckow cpBuTsl. B 1954—1955 rr. Ha nuoulagqu mpeymomaraemoro 
pacnpoctpaHeHuaxA ociaToHocHbIxX NOpoq MmpoBoqunH reonoruyeckue 
padotn, (B. Jl. Mau, A. K. Ba6xun, HW. C. Axuo, I. Il. Kopenupx, 
O. I]. Eroposa u gp.). 

Tlopoqbr BepxHero MpoTepo3so0x 3asieraioT C YIJIOBbIM HeCOrmacHeM Ha 
CMOXKHO JMCIOUMPOBAaHHOM HH KHeNpoTeposoHcKkoMm dyuHyamMeuTe. Huxe 
yaetca paspes BalikambcKoro KOMMJIeKCa BOJIb ONHHEI p. CapMpbr (CHH3y 
BBepX): 

1. Tonoycrenckas CBHTa — KPeMOBO-Cepble JOJIOMUTHI C MPOCJOAMH KBap- 
WeBbIX TecyaHHKoB. MomHocTb cBuTs! nopayKka 300 M. 

2. YAyHTyHcKkaA CBHTa BKUOUaeT B CeOA YeTHIPe NOACBUTHI: 

] nmoycBuTa — JOJIOMMTHSHpOBaHHbIe U3BeECTHAKH, YaCTO OOJIMTOBDIE, 
pexke BOJOpOCeBbIe; MOMIHOCTh MoAcBuTEI 300—400 m; 

II] noyqcsuTa — lecuaHO-aleBpHTOBbIe CaHUbI C MpOCMOAMH 4epHbIx 
yIJIHCTO-rIMHHCTHIX CJIAHIe€B; MOW[HOCTb NOCBUTbI OKOIO 500 M; 

III nogqcsuta — JONOMHTH3HPOBaHHble, OKPeMHeJbIC H3BECTHAKH, 4acTO 
OOJMTOBBIe; MOUHOCTh 100—150 M; kK HuxKHeH MU BepXHeli YaCTAM TOCBATDI 
ipHypouena cocatTu3salyg; 

IV nogcButTa cocToHT u3 (CHH3y): 

a) TOPH3OHTa MeCYaHO-aCBPHTOBO-KapOOHATHbIX ClaHWeB, MOWLHOCTS 15 M; 

6) TOpH3OHTa H3BECTHAKOBO-IJIMHUCTHIX CJaHIeB, MOWHOCTD oT 0 go 50 Mm; 

B) KbIITaHCKOH MauKH, MpeqcTaBasaiomeh cobol PAX HeBbI,epxKaHHbIX 
NO MpocTHpaHvio TOpH30HTOB MeC¥aHHKOB, TJIHHHCTbIX H aJIeBPHTOBbIX 
CAHWeB, MJOJIOMHTH3HPOB@HHbIX H3BeECTHAKOB; K KOHTaKTaM U3BeCTHAKOB 
lipHypovena cbocdbaTu3aluAa; MouHOcTb nauku 80—100 m; 

r) TOpH30HTa CepbIX JOJOMHTH3HPOBaHHbIX 3BECTHAKOB MOILHOCTb 
30—50 mM; 

A) TOPH30HTA aJIEBPUTOBO-PAMHHCTHIX CMAHWeEB C MpOCMOAMH UH pHOBLIMH 
TeIaMH BOJOPOCIeBbIX H3BECTHAKOB, MOILHOCTb 20—30 mM; 

€) TOPH30HTa YePHbIX YIJIMCTO-KpeMHUCTO-rIMHUCTHIX CaHIeB, MOIIL- 
HOCTh 30—40 mM. 

3. Kauepratckaa cputa — ofHooOpasHad mecuaHo-aneBpUTOBO-rmHHUcTaA 
Tomma. MomHoctb cBuTs! nopayKa 1000—1300 m. 

Tlopoyet BalikanbcKoro Komnmekca MepeKpbiBaloTcA HuxKHeKeMOpHiicKUMH 
NOJIMMHKTOBbIMH _TpyOOSepHUCTHIMH MeCuaHHKaMM YUIaKOBCKOM CBHTbI, Havie- 
raroulHMH C YIJIOBbIM HeCOrlacHeM Ha BePpXHeMpOTeposolckHe OTMOMKeHUA. 
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B oTeibubIX cryyaax HaOmOqanocb H MOKasIbHOe Cormacue B 3aneranun 
STUX TOJILL. 

Hi3sMeHeHus B MON[HOCTHX HM (balluAX BepxXHeMpoTeposolicKux oTMOXKenHit 
NOSBOAIOT BbICIHTb BIpeqeiax OOacTH UX pasBuTHA B Samaquom [IpuOait- 
KaJIb€ {Ba BHYTPHICOCHHKJHHAJIbHbIX MOMHATHA UH, COOTBETCTBEHHO, yBa 
BHYTPHIeCOCHHKJHHAIbHBIX porHOa. Ileppoe noguaTue, HMeHyemoe Hamu 
Cesepo-BalikanbcKuM, pacnouoxKeno B CeBepo-3anaqHoli uacTu [IpnOalikanpa 
MH OrpaHH4MBaeTcA Ha ore JHHHEl, NPOXoAAMel M0 BOXopasyeny pp. Jenni 
MH Tourogu. Janee k ioro-3anazy pacnomoxen Jlenckuit BHyTpureocHHKsM- 
HaJIbHbIM MpornO, MpoTaruBaiowulica Ao Boqopa3sqena pp. Capmer u Aurn. 
Ha yuactke of Bepxosuii p. Anru yo c. Kocast crenb spigensetca AnruncKoe 
NOAHATHE, K toro-3anayy OT Hero pacnosomeH Byryabyelickuli mporus. 

B o61acTax NOAHATHH MOUIHOCTb paspe3a BeEpXHero NpoTepo3os 3HauHTedb- 
HO YMCHbIUaeTCA, PAA TOPH3OHTOB BbIKJIHHHBaeTCH, PasBUTbIe 3eCb (balun 
OTMMYaIOTCA Ooee MEIKOBOAHBIM XapaKTepom. 

Bce uspecruple HaxoyKH ocPopuTos mpuypouenst K Jlenckomy BHyTpH- 
PeCOCHHKJIHHAJIbHOMY IporuOy, MpHyem HaHOoee HHTeEHCHBHO Mpomece doc- 
(POPHTOHAKONJeHHA MpOABHJICH y cCeBepo-BocTouHOrO Kpbiia AHrHHCKOrO 
NOAHATHA, B palione p. Capmpl. 3yecb cboctbaTonocuolt aBaaetca III nogcsura 
YAYHTYHCKOH CBuTbl. HuxKe NpHBOAMM KpaTKy1o XapakTepucTuKy cocdaTubix 
IIPOABJICHHH. 

1. B ocHopanuu KpeMHHCTO-KapOoHaTHon Tommu II] nogcBuTe ua p. Hyrau 
(eBbIi NpHToK p. Capmpl) o6Hapyxxena mauKa dochaTusupoBaHHbIx Mopoy. 
Tlocarequne uMeroT (ociaTHO-KapOOHaTHO-KpeMHUCTHIM COCTAB, OOUTOBYIO CTPy- 
KTypy. Oowutpl cmararotca cbocdaTHo-KapOOHaTHO-KPpeMHHCTbIM MaTepHaJIOM; 
I€MeHTHPytollaH WX MaCCa, B OCHOBHOM, KapOoHaTHO-KpeMHUCTOroO COcTaBa. 
PocdhatToobpa3yiomlul MHHepas MO MHKPOCKONOM HaGs0,aeTCH B BUC TOHKUX 
OecuBeTHBIX UpH3mouek c Nm = 1,624— 1,622 u Ny, = 1,618 — 1,685*. 
Ilo onTHyeckuM cCBOHCTBaM MHHepan O1M30K K amaTuTy, No KmaccupuKalAn 
I. MW. Byuimucxoro cootsetctayet ppankomuty. JiBynpesomasiomuih cocdat- 
HbIM MHHepaJl IpHHHMaeT yuacTHe B CTPOCHHH OOJIMTOB, B HeOOJIbLIOM KOJIM- 
WeCTBe BXOJMT B COCTaB WeMeHTHpylomleH Maccbl, HHOra OOpasyeT OTOPOUKH 
3epeH KBaplia. 

MouHocts doctaTHoro ropH30HTa OKONO 20 M, cogepxanne P.O; B nopose 
Kome6setca oT 1—2 yo 19%. Ilo npocrupannio chocaTubt ropH30HT He MIpo- 
CHeKEH. 

fOro-samaquee K BogOopa3yeny pp. Anru wu Capmpr crenenb cpocdbaTusaluu 
yMeHbIUaeTCA HW HaOwOjaeTCA BbIKJIMHHBaHHe ocdaTcosepxaljux NMopoy 
mo Mepe upHOaMKeHHA K AHTHHCKOMy NOJHATHIO. 

2. B Kpopne KpeMHMCTO-KapOoHaTHEIx mopog III noycsutsr na p. Hyran 
BCKpbITbI 2,5 — 3 MeTpoBas TouMa PochaTH3HpOBaHHbIX MOpoOs Cc NpocsoAMH 
dbochoputos. Momnocth dociopuTospix mpocsoes oT 5 fo 20 cM, HX HacuH- 
TpipaeTcah 2—3. Coqep2anue P.O; 3qecb JocTuraeT 30%, a B coctaTH3upoBaH- 
HbIX H3BeCCTHAKAX OHO KONeOneTcA OT 1 Jo 18%; HaHOoNee YACTHI H3BECTHAKH, 
cogepxamue 1—4% P,O;. PochaTusuyuA U3BeCTHAKOB CHopayuuecKkad. 

B Koewiraucko# nayke IV moycBuTsl ysIyHTyHCKOH CBHTbI BCTpeveHa 
cepHa uponmacTKop dochaTu3upoBaHHbIx Topo MH YepHBIX cocopHTos. 
MownHoctb ux oT Jose MussuMetpa yo 40 cm. [naBupm dociaToobpa3yiouluM 
MMHepaJIOM ABJIACTCA MSOTPONHbI cocaT, Claraiou\MH MOHOMMHEpasbHylo 
cbocbaTHy1o Moposy HJM MpHCyTCTBYIOMNH B BUe OOMOMKOB ocsaTHOK MOpoOsbl, 
CI[EMCHTHPOBAHHbIX KapOOHATOM, HJM, HAKOHEL, B BUC WeMeCHTa B MeCuaHHKe. 
BeposTuo, HapsAy C CHHTeHeTHYHbIM AMOpMHbIM cocaToM, CwararollMM MOHO- 
MHHepaJIbHble MpOMIaCTKH WIM WeMeHTHPYIOWlM4M 3epHa TecdaHHka, HMCCTCA 
WH M€XaHHYeCKH MepeoTAOKeHHDIA cbocaT, oOOpasoBaBIMMCA 3a CueT PasMbIBa 
MaTepHHCKOrO MpomsmacTka HM Mepenoca ero OOOMKOB C MOCeyIouleH WeMeH- 
Tauuei (cuHrenetuuupie Opexauu). Bugumo, dopMupoBanne 9THX OpeK4He- 


* Onpemenenua B. B. ®uanmuenko. 


BHUJHBIX octbopuTOB MpOHCXOAUNO B-yCAOBHAX HeryOoKoro MopcKoro Oac- 
celina. Coyepxkanue P.O; B MOHOMHHepaJIbHOK chocaTHoK Nopoye AocTuraer 
42%, a B OpeKuneBugHBIxX cboctopuTax KoseOmeTCA OT 5 Jo 14%. B taou. | 
IpHBOAATCH XHMMYECKHE AHAJIH3bI [BYX XapaKTepHbIX OOpasioB PocopurTos | 
KpwiraHckoH mauKn*. | 


Taoauna 1 


SS 
Ne) (2) af 3 
ee P.O; | unm. | SiO, | Fe20, | AlO,| MnO CaO MgO | Vz.0s ze z 
23 ae 5 
4a od oO 


1 | 14,29| 3,51 | 58,65] 4,52 | 2,15 | 0,03 | 15,59 | 0,45] ca. | 0,47] 99,66 


2 | 44545] 2.26 | 5,07| 2,0 | 2,47 | -cm, | 47,6 | 0,01], ca. 40,89 | 100,95 


4, CreqyeT Takxke OCTAHOBHTbCH Ha (ocopuTax, BCTPeYeHHHIX B NOposax 
A3BeCTHAKOBOFO ropH30HtTa IV noqcBuTpl Ha p. KatryH Capmunckul. Tenesuc 
3THX (ocopHTOB He BNOHE ACeH. BO3MOXKHO, STO SJJIOBHAJIbHbIe PocwaTu - 
3HPOBaHHble TvIMHbl. OH - peCTaBJICHbI XKeJITbIMH WH CBeTJIO-KOPHYHeBbIMH 
cpocaTH3HpOBaHHbIMH TuiMHaMH C OONOMKaMH OoraTHIxX cboccdbopuToB. Coyep- 
*KanHue P.O; B HeBbIBeTpebIX (poctbopuTax ocTuraeT 30—36%, coqep2xaHHe 
P.O; m0 Gopo3qoBon upobe 18%. 

TlomyueHHble MpeBapHTeIbHble JaHHbIe MO ocPopHTOHOCHOCTH BepXHe- 
IpOTepO30HCKUX OTMOReHHH B SanayHoMm [IpHOatKasbe NO3BOMAIOT BbICKa3aTb 
HEKOTOPbIe NpeANOJO*KeHHA. OueBuHO, ONMCAHHbIC PoOcHopuTh! IpeACcTaBJAIOT 
co6oH MOpCKHe XeMOreHHbie OOpa3s0BaHHA MwlacTOBOrO Tua, 3ameraroule 
B PeCOCHHKJIMHANbHOH CepHu OTIOMKeHHH. OHH OCaxK{asIMCb Kak B rayOOKOBOL- 
HOH yacTu Gaccelina (HH2KHUe Cbocdoputs! II] noy_cBuTl), Tak HU B erO MEMKOBO]- 
HOH uactu (ocdopuTp 1V noxcBuTpl), WpH4YeM B NepBOM cayuYae HMeNIO MeCTO 
OJHOBpeMeHHOe XHMHYeCKOe OCaxKeHHe choctbaTa H KPeMHe3seMa, a BO BTO- 
poM CJlydae XHMH4eCKOe BHITAaeHHe (pocdata WJIO OMHOBPeEMeHHO C MexaHHye- 
CKHM OCaxKJ[eHHeM aJICEBPHTOBO-IICAMMHTOBOrO MaTepHaa. 

OdnapyxXeHHble B TeCOCHHKJHHAIbHbIX OTJIOMKECHHAX WwacThl coctbopuTos 
IpeACTaBJIAIOT 3HAYHTeJIbHbIM HHTepec. HanOonee nepcneKTHBHbIMH JIA MOn- 
CKOB (ocOpHTOB y4aCTKaMH MOTYyT OKa3aTbCA OOMACTH COIps2xKeHHA BHYTPH- 
reOCHHKJIMHAJIbHbIX T1porHOoB WH NOAHATHH, T. €. paHOHbI CpeqHero TeYeHHA 
p. Capp, p. Byryabyeiku u palou Bepxosua p. Jlenpi. Cneqyer oroBopuTb, 
4uTO BepxoBba p. JlenbI NpeCTaBAIOT MeHbIUMH HHTepec, 4YeM TepBble Ba 
yuacTka, NlOCKOJIbKY 3/{€Cb pa3BHTbI Ooee MEKOBOHbIe (pallu. 


MpkytcKoe reoslormueckoe ympaBujeHHe Iloctynusto 
MuuucrepcrBa reosiorHH WH OXpaHbl Hemp CCCP 16 II 1956 
* Ananusbt BbinoHeHbI LleHTpanbHoll XHMHYeCKOL sa6opatopueH MpxytecKoro reonoru- 


vyeckoro yipapjenus. Ananutuk Ky3bMeHkopa. 
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Horaage Akawemuu nayx CCCP 
1956. Tom 110, Ne 2 


PEOHOPHA 
M. ® HEMBYPL 


O TYUIAMCKOH CBHTE TYHIrYCCKOFO BACCEMHA — AHAJIOPE 
OCTPOrCKOM CBHTbI KY3BACCA 


(ITpedcmaeaexo axademuxom C. H. Muponosom 2 IV 1956) 


B mocuequee BpeMA paspaOoTKka cTpaTurpaduu TyxryccKoro 6accelina 
NOUBHHYyJacb BHepey OaroqapA MpOBOAUMbIM B ITOM palloHe reonorMyecKHM 
padotam. B yacTw BepXxHero nameo30A H Tpuaca 9Ta paspadoTKa OOeruaercaA 
coOupaeMoh TreoloraMu OOWbHOM ucKOMaemMoli (mOpol, 3HAUMTeNbHAaA YaCTb 
KOTOPOH Oba H3yYeHa ABTOPOM, 4TO MO3BONHO ChemaTb PAX BHIBOLOB H 
YTOYWHeHHH MO CTpaTHrpaduv HW BOs8pacTy COOTBeTCTBYIOIMX OTO*KeHHH. 
BepxuenepMckve (4aNKOKTHHCKaA, NeATKHHCKaA WM JeranuHcKad) CBHTDI 
MW HUXKHeNepMCKad (OYpryKIHHCKaA) CBUTA ObIIM BbI-eICHbI paHee MW COMOCTAaB- 
JIAIOTCA Tele€pb COOTBETCTBCHHO C KOJIbYYTHHCKOH HM BepxHel OamaxoHCKoli 
cBuTaMu Kys6acca; HuxKeNexKalulad KaTCKad cBuTa TyuryccKkoro 6accefina 
CpeHe-BepXHe€KAMeCHHOYrFOJIbHOrO BOSpacTa Hosyuusa dmopuAcTuyeckyio 
XapaKkTepHCTHKy HW 3aHAJIa OMpefeseHHOe MeCTO B OOLLEM CTpaTHrpaduyeckom 
paspese Oaccelina, Kak aHaJlor HHKHeH OamaxoHCKOH cBuTHI Ky36acca, JHIIb 
B Tocsequee Bpema ('). Ene 6omee qpeBHaa cBuTa TyHryccKoro Oacceliva Kak 
aHasior OCTPOrcKOH CBHTbI Oba JIMUIb HaMedeHa ABTOPOM Ha OCHOBaHHU 
H3YU4eHHbIX HM PaCTHTeJbHbIX OCTATKOB, AOCTaBeHHBIX B 1949 r. JI. A. Tyro- 
JI@COBbIM C JeBoro Oepera p. Tymampl,B 15 KM Bplue ee BHageHud Bp. Anrapy. 

OcTaTKH TIpefcTaBseHb! JCKOPTHUMpOBaHHbIMH KPYMHbIMH CTBOJIAMH JIenH- 
OdUTOB, B COCTOAHHM coxpaHHocTH Knorria u Bergeria, BcTpewaiollMMHuca 
Take B OCTporckol cBuTe Ky30acca w ee aHaslorax B ApyrHx palionax. 
JlaHHpie HaXOAKH MOMKHO OpluIO Obl CUMTATh CJLYUaHHbIMH, eHHHMUHbIMH H He- 
JOCTATOUHbIMH [JIA YCTAHOBJICHHA CBHTbI, eCJIH Obl HE ocefylomNe Takue xe 
OCTAaTKH, H3 TOrO Ke MECTOHAXOK CHUA, MepeqaHupre aBTopy nosxe C. M. Lier- 
avupm u A. JI. Ky3opmespim. Bce 9TH JaHHbIe BMECTe NO3BOJAIOT FOBOPHTb 0 
TOJICTOCTBOJIbHBIX KPYMHOMOAYUICUABIX JeMHAO*PUuTaXx Kak OO 9leMeHTaX COpbl, 
XapaKTePHBIX H OOBIUHBIX JIA 3aKJOUAIOWMX UX OTJOMKeHMH. 

TakuM o6pa30M, CoM C YKa3aHHbIMH PpaCTHTeMbHbIMM OCTaTKaMH B TyH- 
ryCCKOM Oacceline JelCTBUTEIbHO CefyeT CONOCTABJATb C OCTpOrcKkoH CBUTOK 
Ky36acca, BO3MOXKHO, B IpefesaxX HHKHeM ee ACTH. OTH COM aBTOp Mpeqa- 
raeT BbI,eIHTb B CaMOCTOATeIbHYIO Ty Wl aM CK YW} CBHTY* NO Ha3sBaHHIO 
p. Tymampi, rye B oOHamxenuu Kpacupit Ap, KoTOpoe MoxeT ObITh NPHHATO 
3a CTpaTOTHM CBHTbI, COOpaHbl XapakTepa3ylollMe CBHUTy pacTeHH; Camo 
o6uamxennve onucano JJ. A. Tyromecoppm. Ilockombky TyulaMckasH cBHTa 
ABAACTCA AHaOrOM OCcTporcKOH cBuTHI Ky3s6acca, KOTOpylo aBTOp OTHOCHT 
K HMKHeEMy KapOoHy B pesemax BepXOB BU3e — HaMIOp, TO, CeCMOBATEJIbHO, 
yu TyWaMcKad CBUTa Tak?Ke OTHOCHTCH K BepXHell YaCTH HWVKHETO KapOona. 

Sta cBuTa B OOHaxeHuH Kpacnpiit Sp, mo anvHbiM sm00e3HO peqocTaB- 
seuHpiM Mue JI. A. Tyronecossim, mpocnexkuBaeTcH 0 epomy Oepery peKu 
Ha mpoTsxKeHuH 120—130 mM B Buze AHTHKIHHAIbHOH CkaqKH, pa3qeleHHon 


* B vakoll TpancKpuMMNH Ha3sBaHHe KaxkeTcsA Oovlee OlarosBy4HbIM, YeM Ha3sBaHHe «TyMla- 
MHHCKasa» CBHTa, Kak OblIO HaMeYCHO ABTOPOM TepBOHAUAIbHO. 
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p.Tywama 


rosyObIx apruwiMToB. Kpe- 


KOHPOMepaT 43 
A. Tyromecosy) 


BHTbI. ULndpbt — Homepa cuioeB. Cron & 


2 


aTOoTHNa TYWaMCKOH C 


Cxema o6HaxKeHuin Kpacupl Ap — crp 


I 


Pue. 


YeTBeEPTHUABIC OTJIOVKCHHA (10 Ti. 


gutos. Ilyuxrup — 


CTHKAMH OTMCYCHbI CJIOH, H3 KOTOPbIX JIOCTABJICHbI OCTATKH enHu Oo 


oBparoM (cM. prc. 1). B 3anajHom Kpbiuie OO6Ha- 
2KalOTCA HH3bI CBHTbI, CJIOXKCHHbI€ B OCHOBHOM 
3eJIEHOBATO-CepbiMH, PpA3HO-3e/ICHBIMH, 2KeJITHI- 
MH M@€JIKOSCPHHUCTBIMH TleCYaHHKaMH, TO kpell- 
KHMH, B KPYyIHOH OTJ(@JIbHOCTH, TO MeHEE IIOT- 
HbIMH, OOJIbIUeEH UaACTHIO TOPH3OHTAJIbHO CJIOHC- 
ThiMH. HepeyqKH ravbKH TOJIyObIX aplHJIJIHTOB, 
oOpa3syiolux B Cpequelt uacTH OOHaKeHHA ABA 
COA KOHTIOMepata Jo 0,5 M MOULHOCTbIO Kax- 
apili. Mectamu BcTpeyaloTca 2Keme3sHCTO-lecda- 
Hbli€ KOHKPe€WUHH, TOHKHE YIVIHCTbIe Tpocvion,. 
JIMHS3bI C OOYIJICHHbIMH paCTHTeIbHbIMH OCTAaT- 
KaMH, a TakxKe Apa menugodutosw Knorria u 
Bergeria. B ocmo%*xHeHHOM JBYMs B30pocaMH 
BOCTOUHOM Kpbli€ CBHTa, B Oolee BbICOKHX ee 
COAX, IpeqcraBsleHa PpA3HO-3eeCHbIMH H Kpa- 
CHO-KOPHUHEBDIMH KPeNKHYMH aprHudwuTaMu. 
BuyuMasd MOWHOCTb TyWIaMCKOH CBuTbI 32 M. 
KonuTakTbl ee C HHKe- HW BbILeNeKAULMMH OT- 
JIOKCHHAMH HeACHBI. OHako HapaAyy Cc 3THM 
cleqyeT OTMeETHTb, 4TO TO mpaBomy GOepery 
p. Tymampr B 20 KM Bplle ee yCTbA H3 OOHa- 
»*eHHA Onenps wmmuBepa A. JI. Kysossespim 
ObIIH JLOCTABJICHbI PACTHTEJIDHbIe OCTATKH, cpesu 
KOTOPbIX aBTOpOM onpemenena Noeggera- 
thiopsis Theodori Zal. et Tschirk.— dopma,. 
KOTOpad MO*KeT YKasbiBaTb Ha HawHyNe NO 
9TOH PpeKe BbIXOJOB MOpok, MpHHaweKallux 
yxKe BbIMeIeKaMeH KAaTCKOH CBHTE. : 

~ B mocnequee Bpema A. M. Meppejesa B. 
Gacceline p. Uynu BblqemaeT Kak aHasloru oc- 
TpOrcKOH CBHTbI [Be MaukKW aplHJIJINTOB, Oxa- 
pakTepH3opanHpix | u II cnopo-nbiibueBbIMH 
KOMIIeKcCamu, KoToppie A. M. Meypeyesa cpas- 
HHBaeT CO CHOPO-IbWIbIeCBLIMH KOMIWI€KCaMH 
CpeqHHX H BepXHHX TOPH3OHTOB OcTporcKoL 
cBuTpl Ky36acca (7). Ecau 3T0 Tak, TO BO3- 
MOXKHO, UTO 9Ta YaCTh paspe3a no p. Uyne Tak- 
Ke JOJMKHA ObITh OTHECeHa K TYIIAMCKOH CBH- 
Te, HOK Ooylee BbICOKHM TOPH30HTaM ee CpaB- 
HUTeIbHO CO CTpaTOTHNOM. 

IIpupeyennai kKpaTKad sHTosorMueckas 
XapakTepuCTHKa TylWIaMCKOH CBHTbI BMeCcTe C 
H3BeCTHbIMH HW XapakTepHbIMH JIA Hee pacTu- 
T@JIbHbIMM OCTATKAMH MOryT MOMOUb OCOHapy- 
XKHTb IPH FeoJOrHYeCKOM KapTHPOBaHHH TpH- 
CyTCTBHe STOH HOBOM JIA OacceHa CBHTbI H B 
J\pyruxX MYHKTAaX ero. 


Teoworuyeckult HHCTHTYT Tlocrynuso 
Axkayemun uaykK CCCP 2 IV 1956 


UWMTHPOBAHHAS JIUTEPATYPA 


1M. ®. Hett6ypr, Bonpoct reonornu Asun, 1, 
1954. 27 A.M. MexBeXeBa, Cnoposo-npbieBble 
KOMIIJICKCbl HH2XHHX TOPH3O0HTOB TYHPYCCKOH cepHH H UX 
crpaturpaduyeckoe 3HayenHe. Asropedepat KaHyHaT- 
cKoH jtuccepraunH, 1955. 


fokaaye Akagqemunu nayxr CCCP 
1956. Tom 1410, Ne 2 


PEOAOLPHA 


Jl. H. PEMUWHA 


NAJIEOHTOJIOTHYECKOE OBOCHOBAHHE BO3PACTA OTJIO)KEHHM 
KEMBPHS 3ANMAXHOM YACTH BOCTOUHOLO CAAHA 


(II pedcmasreno axademuxom H, C. Wamckum 20 III 1956) 


OpranuyeckHe OcTaTKH 13 OTIOKeHHH KeMOpHA 3anaqHoH uacru Bocrou- 
Horo CasHa Obi H3BeCTHBI U3aBHa (1~3,5,6,9-11), Ho, necMoTpa Ha 9TO, KeMO- 
PHHCKHE OTJIORKEHHA OCTABAJINCb elle MAMeOHTOMOrMYeCKH Ca6O H3Y4eHHBIMH, 
4TO BeJIO K HeMpaBHJIbHOMY OMPeeeHHIO BO3PaCcTa OTAEbHbIX CBUT MH CTpa- 
Turpauyeckoro oObeMa KeMOpHiicKHX oOpa30BaHHH BueloM. Bombume 
3aTPYAHCHHA BOSHHKJIM TaKXKe Mp MOMbITKAX COMOCTABHTb Pa3spe3bl CeEBEPHOTO 
MW toxuKHOrO CKJIOHOB Boctrounoro Casua. B pe3yubTaTe Haluux UuCCeqoBaHHli 
OblIH  H3yYeHbI BCE OCHOBHBI€ pa3spe3bl KeMOpHA, MpoBeseHbl MOCOMHBIE 
cOoppl (PayHb!l H OOHAPyKeH PA] HOBbIX €€ MECTOHAXO*KeCHHH, YTO MOsBOMHIO 
Pa3PeLIHTb OCHOBHBIC HeACHbIC BOTPOCcnl. 

Han6omee nomHblt paspes KeMOpua CeBepo-BocTouHOrO cKsOHa BocTouHoro 
CasHa BcKppiBaetca mo p. Mane. B ocHoBaHuu ero J@KHT MOWHAA Tosa 
KPpaCHOUBeTHbIX TeCuaHHKOB H KOHTJOMepaToB (aHryabCKaA CBHTA), BBIILe 
KOTOPOH CefyIOT H3BeCTHAKOBO-CaHleBad aHaCTAaCbHHCKad HW MpeHMyle- 
CTBEHHO JOJIOMMTOBAA XKepKYMbCKaA CBUTHI C TpHIOOHTaMH. Bpnue Bpije- 
JHeTCA KOMOMHCKad KapOoHaTHaA CBHTa C apXeolWaTaMH HW TpHAOOUTAaMH. 

Campiit ]peBHUM KOMIVICKC TpHJIOOHTOB B 9TOM paspese BCTpeyaeTcA B BepX- 
Hef MOJIOBHHE 2KepxKYJIbCKOM CBUTHI HM HaligeH Hamu no p. Mane B | KM HuxKe 
yerpa p. Kpon u y 4. Crenuol Bagel. Orcioga onpegenenp Judaiella sp. 
nov. u Kutorgina sp. Poy Judaiella 6pm ycranopnen E. B. JlepMontToBow u3 
CHHCKOH CBHTHI p. IOqsi u B pyrux MecTax ue BcTpeyen. Ilo npucyTcTBuio 
3TOH POPMbI MH MOJIOKeHHIO B Paspe3e BePXHIOIO YaCTb 2XREPAyYJIbCKOH CBUTHI 
culeyeT COMOCTaBHTb C CHHCKHM TOpH30HTOM jleHCKoro aApyca. Huxusiat uacTb 
ee — aHacTaCcbHHCKas# WH aHryJbCKad CBUTa — paBHOSHaYHaA KaKOH-TO YyacTH 
auljjaHcKoro spyca, 4TO MOTBepxKaeTcA TeCHOH CBASbIO HX C BBIILeNe- 
2KalHMH OTMOKCHHAMH, HaJIMYMeM pe3sKorO yrwoBoro HecormacHA B HX OCHO- 
BaHUMH, a TakxKe HaxoyKaMu Opaxuonog (Acrotreta sp.) B HH3aX 2KepKYJIbCKON 
M  MTepomoy B aHaCTaCbHHCKOH CBHTE. 

Kon6uHckasd CBUTa MOET ObITh HOApasemena Ha yeTsIpe nauKH. HywKnaA U3 
HUX COlepxKUT OoraTyo Payny Tpu06uToB, coOpannyto Buepsrie B 1930 r. 
W.A.Monuanossm, a nosquee B.M. Uaupxkunpm (1947 r.) u K.B. Panyru- 
apm (1954 r.). Hamu B ee paspese y 4. Boresaxui Jlor TpumobuTbl coOpanbi 
u3 11 cnoes u, Kpome Toro, B 9 MyHKTax Ha Bogopasgqene pp. Manpi, KyBan 
u Kon6n. Bee Tpui06uTsl upuHaquexat poy Bulaiaspis u onpeyesenbl kak 
Bulaiaspis vologdini Lerm., B. primus Lerm., B. taseevicus Repina (n. msc.), 
B. limbatus Repina (n. msc.). Pog Bulaiaspis wupoko pacupocTpanen B kem- 
Opun CuOupcKol naTPopMbl H BCTpeyaeTca B ToOJOOYAHCKOM CBUTE pp. Ton- 
6ouan u Ileneqyl, B BeqeHcKOH CBuTe Bepxuero [lpuanrapbs, KJIMMHHCKOH 
csute HumxuerolIpuanrapba H =pyruX MeCTax HW ABIAeTCH PyKOBO/AMLEH 
dopMoli TomG6o4aHCKOrO TopH30HTa. OCHOBbIBaACh Ha STOM, HW KHIOIO lauky 
KOMOMHCKOH CBHTbI Mbl CUHTACM OMHOBO3PAaCTHOHM TOMOOUaHCKOMY FOPpH3OHTy. 
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B pplenexkalle nauke KOJOMHCKOM CBuTbI UpucyTcTByioT: Tungusella 
manica Repina (n. msc.), T. obesa Repina(n. msc.), Kolbinella prima Repina 
(n. msc.), Latenaspis egregius Repina (n. msc.), Inoyuina mana Repina 
(n. msc.) u Bulaiaspis sajanicus Repina (n. msc.). 

Ilpegcrasutemu puja Tungusella manica Repina (n. msc.) H3BeCTHbI H3 
oTsoxKeHHH Oyalicko cBuTH [[puOalkaiba, 13 BepXOB KOCTHHCKOH CBHTBI 
p. Hmxueli Tyurycku, a TakxKe 43 OJ€KMHHCKOM CBuTEI p. Onexmpl. [losce- 
MeCcTHO cyliow c Tungusella 3akmoueHbI M@XK]y OTMOXRKeHHAMH ToONOO"UaHCKOrO 
WH KeTeMeHCKOrO TOPpH30HTOB. CieqoBaTebHO, aHHaA Mauka OMHOBOSpacTHa 
OJIEKMHHCKOMy ropu30HTy. K HeMy Ke, O4eBHAHO, NPHHAAMEKHT H TpeTbA 
mauka KOJIOHHCKOH CBHTbI Oe3 (dayHbl. 

Bepxuaa (ueTpepTad) Wauka pacnpocTpanena TOJbKO B CepHeM TeYeHHH 
p. Kon6ni, rye B YeTbIPeX NyHKTaX HaMH COOpaHbI TpusOOuTHI. Cpequ Hux 
upucytcrsyioT Bergeroniaspis divergen Lerm., Binodaspis cf. spinosa Lerm., 
Latenaspis egregius Repina(n.msc.)u Solenopleurella kolbina Repina(n.msc.), 
KOTOpble NpOXOAT pA FOPH3OHTOB HMxKHEerO KeMOpusA, a TakxKe Parapoliella 
sulcata N. Tschern. u Pseudoeteraspis angarensis N. Tschern., scrpeyarounecs 
B aHrapckoi cBuTe Huxunero Ilpnanrapbs, OapbialickoH cBuTre p. AMrn, 
KeTEMeHCKOH CBUTe OneKMHHCKOrO paliona, T. €. OTMIOXKECHHAX, COOTBETCTBYIO- 
WHX KeTEMeHCKOMy TropHs0HTy CuOupcKol nuiaTPpopmpr. Ha ocnoBpanHu Mmpu- 
CYTCTBHA STHX (OPM BepXHIOIO NaukKy KOJOMHCKOH CBUTbI Mbl CONOCTAaBJIAeM C 
Ke€TCM€HCKHM TOPpH30HTOM. TakvM 0Opa30M, KOJIOHHCKaA CBHTa 10 CBOeMy CTpa- 
TurpaduyecKoMy OObeMy COOTBeETCTByeT TONOOUAHCKOMY, OJIEKMHHCKOMY Hi 
KeTEMEHCKOMY TOPH30OHTAM JICHCKOTO spyca. 

HeckoJIbkO HHOFO THA OTMOKCHHA KOMOPHA OOHAKEHbI CeBEpHee, B HHK- 
HeM TeyveHuH p. Basauxu. 3yecb paspe3 HAYHHAeTCA AHACTACbHHCKOHM CBHTOH, 
peAcTaBeHHOH YTwiaBHbIM OOpa3s0M rpayBaKKaMH, KOTOpaH KpoeTCA H3Be- 
CTHAKOBO-CaHWeBOH KasITaTcKoH cBuTOH. Tlocnequaa NpoTHB ycTba p. Kau- 
TaT NOCTeNeHHO NepeXONHT B TOPraliHHCKyIO CBHTY, CJIOKeHHYIO MaCCHBHbIMH 
H3BeCTHAKaMH. TopraliwHcKad CBHTa COepxKHT pA NaneoHToMOrMyecKkux 
KOMIJI€KCOB, YaCTb H3 KOTOPbIX Obisia H3BeCTHA paHee (HaxoyKH B. K. SnatTKos- 
cxoro, M. JI. Maxuuxoro, IIpocxypaxosa, A. I. Bonorquna, K. B. Pagyruna 
H Wp.). Bospact cBuTpI Jo NoceqHeroO BPCMeHH OMpefesAICA Kak MepexXoHbili 
OT HWKHero KeMOpHA K CpeqHemy. Ham WaHHble 3aCTaBAAIOT NepeCMoTpeTb 
STOT BbIBOX. Y OCHOBAaHHA TOprauiMHCKHX M3BECTHAKOB BCTpeyaioTcA apxeo- 
WHaTbl K@MeWIKOBCKOrO TopH30HTa* (COOTBeTCTBYIOIWerO HH3aM JICHCKOrO 
aApyca); BbILe B CpeqHeli YacTH pacnpocTpaHeHb! apxeouHaTp! CombuieepOun- 
CKOrO FropH3oHTa * (cepequHa JeHCKOrO Apyca) H HW KHeKeMOpHiicKne TpusO- 
Outs! Bonnia sp., Proerbiasp., Pagetina sp. B Bepxax TopralMHCkKoOu CBUTHI Ipo- 
CJIEKUBACTCA TPH TpHJOOMTOBbIX KoMIeKca. [lepBpii cTpHio6uTamu Parapo- 
liella sp., Pseudoeteraspis angarensis N. Tschern., Proerbiasp., pyKoBoqamn- 
MH JIA KETEMEHCKOPO FOPH3OHTa JeHCKOrO sipyca. BTopoli KOMMeKC ComepxKUT 
Proerbia sp., Chondragrausos minussensis Lerm., Kooteniella slatkovskii 
(Schm.), Edelsteinaspis ornatus Lerm. u ap. Wpegcrasutenu pogos Chond- 
ragraulos u Kooteniella BcrpeuatoTca B BepxXax HMKHerOo HM HU3aX CpeqHero 
KemOpua. Edelsteinaspis ornatus Lerm. xapaxTepeH Jif Hu>KHero KeMOpusA 
H H3BeCTeH H3 eaHCKOH, XOMyCTaxCKOH HM Apyrux cBuT Boctounol Cu6upu, 
a TakKe H3 KaAHYHHCKON cBuTHI AsTad u Ap. B wenom 3TOT KOMM—MIeKC 61U30K 
K KOMIIJI€KCY TpHOOHTOB U3 elaHcKoro ropH3oHTa. B BepxHeM KoMmmueKCce 
TOpraliHHCKOH CBHTbI HapAAy Cc BCTpeyarolmumMuca HuxKe Kooteniella, Chond- 
ragraulos noxpasiotca Olenoides convexus Lerm., Liostracus sp., Amgaspis 
Sp.— PopMbl, WIMpoOKO pacnpocTpaHeHHble B CpeyqHemM KeMOpuu. Takum oOpa- 
30M, TOpralluHHCKas CBHTa OTBe¥aeT BCeMY JICHCKOMY APyCy HMKHETO KeMOpHA 
MW BeEpXaMH 3aXOJHT B CpeqHuH. 

KemOpulickue OTNO%KeHHA roro-3anaqHoro cKNoHa Boctounoro Casua 
OTAMYAIOTCH APKO BbIPaXKeCHHbIM TCOCHHKJMHAbHBIM XApaKTepOM H CofepxKaT 


* Onpenenenna MW. T. ?Kypapaesoii. 
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CBoecoOpasHbie KOMINJIEK Chl TpHs00uTOB. Paspe3 kKeMOpua 3f/ecb HauHHaercs 
KaMEINKOBCKOM CBHTOH, NOWpas fe AIOMlelicA HA HH2KHIOIO H3BECTKOBYIO IO)|- 
CBATy C apxeCOWMTaMH HM TpHAOOHTAMH H BepXHioW, TydoreHHo-caHueBylo 
€ TpHm00uTamMu. OTIOXKeHUAM BEpXHEli NOACBUTbI COOTBETCTBYeT GOalaxTHCOH- 
CKad KapOoHaTHO-ClaHueBpad cBuTa p. BanaxTHcon C apxeouMaTamu u Tpuso- 
OuTamu. Bpuue nmpociexkuBaerca KHSHpCKad CBUTa, KOTOpamd jeauTca ua 
HVKHIOW, MPeCHMYWECTBEHHO Scdiy3suBHyi0 MOACBUTY C JIMH3aMH M3BeECTHAKOB 
(nepexogamyio B palione BeaapikcKoro GenoropbsA B KapOonaTHyt1o C apxeo- 
WHaTaMH UW TpHJOOWTAMH), H BepXHIOlO, TyPoreHHO-KapOonaTuyio Cc TpuJIO- 
OuTaMH. 

| Opranvyeckue OCTaTKH B BepxXHeli NOACBUTe KH3HPCKOli CBUTSI BMepBEIE 
ObIJIH oOnapyxenpr A. I. Bonorquupm y g. M. Upoa. Hamu orcioga Onin 
HalfeHbl NepexOAHbIe POPMbI OT HHXKHEFO K CpequemMy KeMOputw: Kooteniella 
slatkovskii (Schm.), Erbia granulosa Lerm., Er. sibirica Lerm., Chondra- 
graulos minussensis Lerm., a Take cpequekemOpuiickue opMb!, U3 KOTOpbIX 
Liostracus sp. u Olenoides sp. mupoko pacnpoctpaHenbi M0 paspesy cpequero 
KeMOpuHa, a Schistocephalus sp. u Proasaphiscus sp. pcTpeyaiorca B HU3aXx 
ero (JHTBHHUWeBCKaA H ycTbOoTomcKasd cBHTbI BocTouHoli Cu6upu u HM3bI 
cpequero KemMOpuHa Casno-AntalicKkol 061.). B oTm0*xeHNAX 8TOH Ke NOACBHTHI 
y A. Jlogounpii mo p. CucuM HaMH OpliM Haligenbi Olenoides sp., Erbia ex. gr. 
sibirica Lerm., Anomocarella sp., Tonkinella sp., tupoko pacnpocrpa- 
HeHHbIe B CpeHeKeMOPHHCKHX OTMOKeHHAX CuHOupH Hu 3a py6exom. Ha ocuo- 
BaHHH 9STHX PayH BepXHAA NOACBUTa KH3HPCKOH CBUTbI OTHOCHTCA K CpeqHeMy 
KemOpuw. B HH xKHeH NOACBHTe KH3SHpCKOl cBuTHI y p. Yap E. A. WHeltgepom 
ObIIH OOHAPYXeHbI APXEOMHATHI, A HAMH TPHMOOHTHI, Cpe KOTOPbIX oNpesee- 
HbI KaK (OpMbI NepeXOAHble OT HHKHEFO KeEMOPHA K CpegHemy Erbia granulosa 
Lerm., E. sibirica Lerm., Granularica obrutchevi Polet., Kooteniella slatkov- 
skii (Schm.), Chondragraulos sp., a Takxke (POpMbI, XapaKTepHbIe AIA HHKHeErO 
KemMOpua: Bonnia sp., Aldonaia ornata Lerm., Edelsteinaspis ornatus Lerm. 
B wWesoM KOMIseKC OH30K K eCaHCKOMY, 4TO TOATBepxKaeTcA NpHHaqex- 
HOCTbIO TIPHCYTCTBYIOWIMX 3eCb apxeolWHaT K OOpyyeBCKOMy TOpH30HTy (0: 
3aksmouenHio MM. T. )Kypapaesoi). 

TakuM 00pa30M, HHKHAA NOACBHTa KH3HPCKOH CBHTbI COOTBETCTBYeT eJ1aH- 
CKOMY TOPH30HTy JIeHCKOrO Apyca. 

B cnaHiax BepXHeKaMeIIKOBCKOH MOMCBUTbI TPHJIOOMTbI BiepBble Obl 
co6pann A. I. Bomorgunpim, a 3atem T. ®. Baciorunol, C. A. Canyon u gp. 
Orcioga onpegenenpr Redilchina vologdini Lerm., Proerbia sp., wupoKo 
pacmpoctpaHeHupre B CasxHo-Autalickoh oO. u IpHypoyenHble K BepxHeh 
MOJIOBHHeE HHKHeErO KeMOpuHa, a TakxKe Pagetina rjonsnitzkii Lerm., scrpe- 
yalolaicA B OJIEKMHHCKOM cBuTe p. Ilenegyi, T. €. B OTMOXKeCHHAX OCKMHH- 
ckoro ropH3onTa. Ha ocHoBaHHH MpHCyTCTBUA STHX BUOB uM CTpaTurpaduye- 
CKOrO MOO%KeHHA BepXHAA MOACBHTA KAaMEIIKOBCKOMH CBHTbI MOMKET ObITb 
ConocTaByleHa C KeETEMe€HCKHM HM OJIEKMHHCKUM FOPH3OHTaMH JIeHCKOrO Apyca. 
OyHOBO3pacTHbIi TpHOOHTOBbIN KOMMIeKC Obl] HaeH HAMM B H3BeECTHAKAX 
OamaxTUCOHCKOH CBUTbI, rye upucytctByioT: Poliellina lermontovi Polet., 
Rondocephalus mirandus Pokr. (n. msc.). Schivelicus parvius Pokr. (n. msc.), 
Bonnia sp. [loqo6upri komnaekc onucan H. B. Iloxposckoh 13 KemMOpulicKnXx OT- 
noxenuli Tysot (p. Lupenux-xem), rye on BcTpeyen copmectuo c Redlichina u 
Paramicmacca — dopMaMu, BCTpeYalOWHMUCA B BepXHeH NOMOBHHE HHKHErO 
KeMOpuaA. ApxeoluaTbl 43 OaJIXTHCOHCKOH CBUTbI UMCIOT OombUIeepOHHCKUH 
BospacT (onpegenenue V1. T. >Kypapusesoi). 

Tpun06uTbI “3 HMKHeKAMeLIKOBCKOM MojcBuTbl: Bergeroniaspis  sp., 
Poliellina sp., Bonnia sp., Palaolenus sp. u Ap. uMe1oT WHpoKuH CTrpaTurpa- 
(buyecku juana3oH pacmpocTpaHenud B HuxKHeM KeMOpuu. Ha ocHoBanuu 
HOMOMKeHHA STOFO TOpH3OHTa NoA caanuamu c Pagetina rjonsnitzkii Lerm. 
HWKHEKAMELIKOBCKYIO TMOACBHTY CuleqyeT CUHTATb OAHOBOSpPAaCTHOH TOGO- 
yYaHCKOMY H CHHCKOMY TOpH3OHTAaM, 4TO CorsacyeTCH C JaHHbIMH MO apxeo- 
uwuaTaM. 
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CneopaTeibHo, Ha CeBepO-BOCTOUHOM CKoHe SanaqHoH uacra BocTouHo- 
ro CadHa OTMOKeHHA KEMOPHA OXBATHIBAIOT 3HAYHMTEJIbHYIO YaCTb aIAaHCKOPO 
apyca, BeCb JI€HCKHH ApyC HH2KHEO KeEMOPHA HM 3aXOAT B HHAKHHE TOPHSOHTHI 
cpequero. Ha toro-3alaqHOM CKJIOHE MpHCyTCTBYIOT, MOBHAMMOMY, aHaJlOrH | 
BCefO JeHCKOFO Apyca WU 3HaYHTeIbHOH YaCTH CpeqHero KeEMOPHA, a BOSMOXKHO, | 
| 
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Puce. 1. Cxema conocTaBJieHHA pa3pe30B KeMOpHA sanaqHol 
yactu Bocrounoro Casa 


u Oomee BbICOKUX TOpH30HTOB. HecmoTpH Ha JOBOJIbHO peskoe pa3sunMuHe 
B (palluAX MH TPHAOONTOBLIX KOMMJIeKCaX JIA KeMOPpHA OOOHX CKJIOHOB, OHH 
MOryT ObITb MexKy COOOH yBAsaHbI (cM. Tadu. 1). 
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Wornann Akanemun Hayk CCCP 
1956. Tom 110, Ne 2 


PEONOrHA 


M. A. CEMHXATOB u B. B. XOMEHTOBCKHH 


CTPATHFPA®UA JOKEMBPHMCKHX OTJIOKKEHHM 3ANAJHOM YACTH 
BOCTOUHOTO CAAHA 


(ITpedcmaszexo axademuxom H.C. Wlamcxum 20 III 1956) 


SanayHas uacTb BocTounoro CasHa ¢ qaBHUX Mop Obima u3BeCTHa Kak O6- 
WaCTb KJIACCHYeECKOFO PasBHTHA APeBHHX CBHT. OAHakO AO Camoro mocaeqHero 
BPeMeHH He CyLLECTBOBaIO EAHHOHW CTpaTHrpaduyeckoH CXeMbI 3THX OTIO*KeHHH. 
Tina ofHUX HW Tex >%e paHOHOB Ha MpoTAKeHHH MocMeqHHx 2O—25 eT pasnu4- 
HbIMH HCCIeqoBaTeAMH (17°) OpIlIO MpesorxKeHO HECKOMbKO cma6o yBsa3aH- 
HbIX M@XKTY COOOH HH Jaxke BSAMMOHCKJUOUAIOULUX CXEM paCWIe€HeHHA [peBHUXx 
CBHT, pa3paOoTaHHbIX Ha OCHOB€ MapUIPyTHbIX HCCMeAOBaHHH WM MenKOMAaC- 
WTaOHOH cbemkKH. HanOombuiu wHTepec mpescTaBsAeT MOMbITKAa CO34aTb equ- 
Hylo CTpaTurpaduyeckyro CxeMy MpoTepoO30HCKHX OTIO*KeHHH Boctouuoro Ca- 
qua, clenaHHad K. B. Panyruupm (8). [IpequoxKeHHad UM O4eHb CIO*KHAA CXeMa 
cTpaTurpadun java B TaOIMuWe CONOCTaBJIeCHHH HU, K COKaJICHHIO, He OOOCHOBaHAa 
(akTHYeCKHM MAaTepHasIOM, H3-3a Yero 9TH, MOBHAMMOMY, OYeHb HHTepecHpre 
JaHHble He ObIJIM MCMOJb3OBaHbI NOCMeAYIOWMMH UCCeqoBaTenAMH. Hospi aTan 
uccieqopanuH BocroyHoro Casana mpegctapasior padotsr B. M. Uaupkuna, 
®. AH. Ilana uv wp., KOTOPbIMH ObIJIH CO3qaHbI XOPOLUO OOOCHOBaHHbIe MCCTHbIE 
cTpaTurpaduyeckne CXeMbI KEMOPHA H MpOTepO30H pa3JIMGHbIX pavonos Bocrou- 
Horo CasHa. OgHako MOMmbITKa COMOCTaBJIeHHA HM YBASKH MeCTHbIX CX€M IyTeM 
MpocToro CyMMUpoOBaHHA H3BeCTHOPO MaTepHawla H Ha STOM 9TaNe HCCe_OBAHHH 
okasalacb Gespe3ybTaTHOH. [lonBusacb HEOOXOAMMOCTb Boe, MyTeM WeseHa- 
MpaBJIeHHbIX MIOULaMHbIX H MAPUIPyTHbIX HCCeLOBAHHH PaspelunTb BarxKuel- 
WIHe MpOTHBOpednA HM CorsacoBaTb MecTHbIe CxeMbI. [loqo6Haa paOoTa Opiia mpo- 
BeqeHa Hamu B 1953—1955 rr. Ha NNOWaqN pasBuTHA A peBHHX CBHT B 3anayqHoH 
yactu Boctounoro CasHa oT Mepugquana 94° B. A. qo p. Ennucelt. 

TIpesuetiummu (mpeqmomoxKuTeibHO apxelCKMMH) OTNIOXKeHHAMH MCCTeO- 
BaHHoro paiona Mp!, Bcueq 3a MW. A. Momuanospim (°) cauTaem rHelicpl, amdu- 
OOMTbI H KPHCTAJVJIMYeCKHe CAHUbI, pasBuTbie B Mpememax ABYX KPyNHbIx rop- 
CTOBbIX BbICTYNOB B OaccefiHe BepXHero TeuenuA p. Mann. YnoMsAnyTHIe BbICTY- 
Mb] KPMCTaJWIMYeCKHX NOpOk CyKaT 3aMlaqHbIM OKOHYAHHeM IWMpOvaHuen To- 
JIOChI AHAJIOPMYHDIX apxelickuX OOpasoBaHHH, MPOTATMBAaIOWeNCA BAOMb BCero 
cepepHoro cKsoHa Boctounoro Caana Boots fo Balikana. Io p. Mane B patione 
y. Koxkenak MoxKHO HaGwl0qaTb, YTO Ha apxelCKUXx rHelicax u amduOouutTax Cc 
pe3KHM YIIOBbIM HECOraCHeM 3aJlePaloT OCHOBHBbIe MH BECbMa CBOCOOPasHble Kpac- 
HbIe€ KHCJIble Siby3HBbl (KOXKeAKCKAA CBHTA), YaCTO MIpeBpallleHHble B KPHCTad- 
JIHYeCKHE CaHUbl H axe rHelicer. B ocHopaHHH UX y A. Komkenak nadsoqaerca 
mayka KOHTioMepata Cc rasbkol rHecop apxex. Bospactuoe NowloxKeHHe pac- 
CMATpHBaeMbIX OOpasoBaHH oMpesenneTcA CeqyIOWlMMH OOCTOATebCTBAMH. 
TanbKka HX B H300H/IMH MpucyTCTByeT B Oa3a/IbHOM KOHTIOMepaTe HHKHErO 
KemOpua (xp. [pe6emKopa). Oror akT sMmaeT OCHOBAaHHA MpeACTapsenHAa 
A. T. Bonorguua (*) 0 Mameo30HcKoM BospacTe STON TOMLH. Hecorsacuoe 3ae- 
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KHH, PeCPHOHAJIbHbIi MeTaMOpcH3M UX MO CpaBHEHHIO C Pa3BUTbIMH HECKOJIbKO 
1OXKHEe TPOYHMH MpoOTeposOHCKHMH CBHTAMH HM OTCYTCTBHE CpeH MocieqHux 
BeECbMa XAPaKTePHbIX KHCIbIX SPpy3HBOB He HO3BOJMIOT CHHTATb KOMKeMAaK- 
cKyl0 CBHTY MeTaMopduyeckuM aHaioraM Oovlee MOJIOAbIX MpOTepOSOHCKHX oT>} 
JIOKCHUM HU 3aCTaBJINeT OTHECTH €€ K HHKHEMY IIPOTePO3ol. 

Bonee Moslogbie WOKeMOpulCKHe OTJOXRKCHHA HA JHEBHYIO MOBEPXHOCTD Bbl- | 
XOMAT B Ipegenax Boctouno-CasHCKoro aHTHKJIHHOpUA HM OT ONMCaHHBIX OOpa-| 
30BaHHH OTJ[EJICHbI Pa3JIOMOM. 

B ape auTHKMHOpHA, B BepxoBbaAx p. J,epOuner, Ha Manckom u Kytyp-) 
YUMHCKOM OeOrOpbAX 3asleraioT OTMOReCHUA JepOHHCKOH CBuTbI. OHH TIpeg_cTas- 
JICHbI CpeHe- W KPYMHO-KPHCTaJIMYeCKMMH OesbIMH HW CepbIMH, HHOra rpapuTu- | 
3HpOBaHHbiMH MpaMopaMH. B HwxKHeH YaCTH BHAMMOFO pa3spe3a CBUTbI MpaMOPpbl 
YepeYIOTCA C MOLLHBIMH MpOCOAMH KPHCTAaJIMYeCKUX Canes. BuyuMaa MOUL- 
HOCTb CBHTbI JocTuraetT 3—3,5 kM. Bnepspie 9Ta cBuTa Obia Bbijenena V1. A. 
Mowuanospi (°): B. M. Uaupkun B 1947 r. Ha3Bau ee epOuHCKOH. Boe B pa3-— 
pese MbI BbIJeI#eM 2KAMMUHCKYIO CBUTY, MOPOZbl KOTOPOH B BUAe CpaBHUTeJbHO | 
Y3kHX Hoo0c O6pamMasioT Apo Boctouno-CasHCKoro AHTHKJMHOPHA Kak C CeBe- | 
pa, Tak u c 1wra. IIpegcTaBneHbl OHH TaBHbIM OOpas0M KBapleBO-rpa@HTOBbIMH | 
MU KBapl-CepHUHT-rpaPuTOBbIMH YePHbIMH CaHWaMH C NOJYHHEHHbIMH MM TMau- | 
KaMH Cepbix MpaMmopos. C OTO*%KEHHAMH ACPOHHCKOM CBUTbI KAMMHHCKHE CAH | 
bl CBA3AHbI COBEPUICHHO MOCTeNeCHHbIMH TlepeXOaMH; MOLLHOCTb 2KAHMHHCKHX 
oTNOxKeHHH 1,5 KM. 

Bonee Momoypie JOKeMOpHucKNe OTJOXKeHHA 3asleraioT C HeCOrmacHeM Ha 
Ppa3NH4HbIX TOPH3OHTAaX 2%aHMMHCKOH CBUTbI. B OCHOBaHHH UX MOBCeMeCTHO 
KapTHPYy!OTCH OTOXCHHA TaK Ha3bIBACMOH KYBaHCKOH CBHTbI, MOJIbSYIOWHeCA 
BeCbMa IJMPOKHM pacipocTpaHeHHeM Kak Ha KpblJIbAX BocTouno-CasHcKoro | 
AaHTHKJIMHOPHA, TAK HW OCOOCHHO B CM@XKHOH CHHKJIMHAIbHOM 30HeE B OacceHHe 
HwkKHero TeyeHna p. Manpi, rye OHH OOHaKAalOTCA B APAaX AHTHKMHHANeH CpesH - 
KeMOpHHCKUX Nopog. CowKena KyBalckanA CBUTA MOABeprulHMHCA HHTCHCHBHOMY 
3eJICHOKAMCHHOMY H3MeCHCHHIO OCHOBHBIMH H CpesHHMH a*pdPy3uBaMu Hu TydaMu, 
cCpeqH KOTOpbIX B MOQYHHEHHOM KOJIMYeCTBeE NpHCyTCTByIOoT TydorlecuaHHKyH, 
TypoOpekunn, TyPPuTbl, KPCMHH, MPaMOPH3OBaHHbIe H3BECTHAKM HM CJIAHLUBI. 
MoulHocTb KyBaHCKOl CBHTbI Ha CCBEPHOM Kpbiwle AHTHKIHHOpUA 1,5 KM; Ha 10%K- 
HOM KPbIJI€ S3HAUMTeIbHaA e€€ YACTb Cpe3aHa KPYIHbIM pa3JIOMOM. 

Bnepsbie OMMCaHHble 9P(y3HBbl ObWIH BbIeIeHbI B HU3OBbaAX p. Manps 
IO. A. Kysnenoppm (°?) oq Ha3BaHueM ApeBHelt sppy3suBuol dopmaunn. 
B. M. Uanpkun 9TuM xe OTIOXHKeHHAM B Oosee 1OX*KHHIX palionax Jan HasBaHue 
KYyBalCKad CBUTa H BKJIOUMJ Bee COCTAB B KayecTBe «MeTaMopduyeckon (balluu» 
ONMCaHHble BbILe apXeHCKHe HM HH2XKHE-MpOTepo3s0licKne oOOpa3soBaHHa. 

Ha kysalickue aipy3HBbl COBepleHHO CorsacHoO HaJieraioT elle ABe poTe- 
PO3OHCKHE CBUTbI, OOpaMJIAIOWMe Apa AHTHKNHHAeH, COXKeHHbIC KyBAalicKOli 
CBHTOH. 

HwkKHAA M3 STHX CBHT, NWaBOBCKad, MpeCTaBleHa YepHbIMH HM CepbIMH 
MpaMOpH30BaHHbIMH H3BeCTHAKAMH, IPH yape u3qalolulMMAM CHJIbubI 3aTax 
cepoBofopoga. Cpequ W3BeCTHAKOB MPOCMeKUBAIOTCH MaYKH YIvIMCTO-KpeMHHC- 
THIX CaHIe€B HM JIMH3bI YepHEIX KpemMHeH. MoutHoctTs cBuTsr 1200—1400 m. Ha 
IOXKHOM Kpblwile Bocrouno-CasHckoro aHTHKJIMHOpHA COCTaB MaBJIOBCKOM CBHTbI 
H €€ B3aMMOOTHOIMeHHE C KyYBaHCKHMH d9tpPy3HBaMu aHaJIOPMUHbI ONMCaHHbIM. 
[lapopckaxit cButTa ceBepHoro Kpbisla COoTBeTCTBYyeT eHuCcelicKolt cpute VW. K. 
Baxenosa u M. II. Haropcxoro (2). Mp! Opi BbIHYKJICHbI, OHAKO, OTKA3ATbCA 
OT STOO Ha3BaHUA B CHuJly Toro, uTO B Batenepenom kpsxe uv Kysnenkom Ana- 
Tay OHO NPO¥HO YKOPeHHJIOCb 3a M3BeCTHAKAMH KeMOpHiickoro  BospacrTa. 

K. B. Pagyrun (*) napnosckyio (exncelickyio, mo Payyruuy) cButy napavi- 
JeH3yeT C epOuncKol. M3noxennpilt MaTepnas He NO3BONAeT cormacuTEcs 
C 9THM BbIBOJIOM. 

B Oacceitue p. Manpl Ha MaBOBCKUX H3BECTHAKAX, CBASbIBAACh C HHMII 
MOCTEHCHHBIMA IepeXOJaMH, 3aJleralOT OTJIOXKCHHA, BbIACIACMbIe HAaMH HO 
Ha3BaHHeCM YPMAHCKOH CBHTbI. ITO MpeHMyMLeCTBCHHO XJOPUT-KapGonaTuble, 
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YIIHCTO-XJIOPHTOBbIC, [TJIMHHCTbI€, YrIMCTO-KpeMHHCTHIe H J[pyrue CaHpl C 
HEBBIJepAKAaHHbIMH TIPOCJIOSMH H TWadKaMH MPpaMOpH30BaHHbIX H3BeECTHAKOB H 
HSBECTKOBHCTbIX aJIEBPOJIMTOB HM NecuaHHKoB. MowlHOcTb 3THX OTMOKeHUIt 
He mMeHee 1,5 Km. 

Ha toxKHom xKppiie Bocrouno-CasncKoro aHTHKAMHOpHA ypMaHcKolt cBHTe 
CooTBeTCTByeT Kefpanckan. B Oacceline p. BanaxTucoH ona CBA3aHa C H3BeCT- 
HAKAMH MaBJOBCKOM CBUTbI MOCTeNeHHBIM NepexoOM HW MpescTaBsena riaBHbIM 
0O6pa3oM XJIOPUT-CepHUHTOBBIMHN, XJIOPHT-STHOTOBbIMH, KBapWeBO-XJOPHTOBbIMH 
MH APyrHMH CaHWaMu C NpOCJOAMH NecyaHHKOB, TyonecuaHNKoB U Govlee pel- 
KHX KOHTJIOMe€paTOB H H3BeCTHAKOB. Ee MOMLHOCTb cocTaByineT 1,5—2,0 KM. 

YpMaHcKas CBUTa B Ka¥eCTBe CAMOCTOATeNbHOM CTpaTurpaduyeckol eqMHH- 
Wbl panee He BbIelANacb. Ee oOObequHANN C PpayBaKKOBbIMH Ne@CuaHHKaMH HEK- 
Hero keMOpus (°), a HHOra TakxKe uC Bctby3suBaMu KyBalicKoli cBuTHI (°,!°). B wH- 
TepaType STOT HCKYCCTBEHHO OObeCAHHEHHbIM KOMMIeCKC NOpos U3BeCTeH TO] 
HasBaHveM KyTeHb-OynyKckoH cBuTbt. Mccneqopanua, mpopeyenubie HaMy, 
TOKa3saJIM, YTO TpayBaKKOBble MeCYaHHKH HHKHEH CBHTbI KEMOPHA C pe3KHM 
yIJIOBbIM HECOrlaCHeM 3aJleraloT He TOJIbKO Ha YPMaHCKOH, HO Tak?Ke Ha NaBJIOB- 
CKOH H KyBalcKol cBuTax. B oCHOBaHHH HMKHErO KeMOPHA YACTO HAaOmMOMaloTCH 
MOLIHbI€ MaYKH KOHTJIOMepaTOB C raJIbKOH JOKEMOPHHCKHX Nopoy (TOOMbCKHU 
KOHIJIOMepaT, KOHrOMepaTp! roppl Ppe6eukosok uv yp.). B stTux KOHrMOMepaTax 
YaCTO BCTpeyaloTCA PaJIbKH KHCJIbIX H CpeHHX MHTPy3HBHbIX MOPOA, a TakxKe 
C€pNe€HTHHUTOB, TpOpbiBalolluX BCe BepxXHenpoTeposolickue cCBUTbI. Takum 
oOpasom, Nepe OTIO%KeHHEM HWKHErTO KeMOpHA MMew MeCTO, NOBHAMMOMy, 
OYeCHb OOJbWOH Nepeppis. 

HykHeKeMOpHicKHe OTJOXKEHHA B UCce_OBaHHOH uacTu Bocrounoro Cas- 
Ha Pa3BHTb!l NOYTH B MOJHOM CTpaTurpaduyecKkoM oObeMe (HasIMUNe BCero JIeH- 
cCKOro Apyca JoKasbiBaeTca, 10 WaHHbiM J]. H. Penuyolt, naxomqenuem Tpus00n- 
TOB; CJIOH Ke C TpHMOOMTAMU COBepleHHO COrslacHO NOAcTusaloTCA MOULHOM 
TOJMeH C OCTATKaMH Opaxunonoy HW NTeponog, KOTOpaA COOTBeETCTBYeT as aHCKOMY 
apycy). Bce 9To JjaeT OCcTaTOUHyIO YBeEPpeHHOCTb JIA OTHECCHHA OMHCAHHbIX 
OTJIOXKeHHH K TpoTeposoto. 

Takum o6pa30m, B 3anaqHoH uactu Boctounoro Casua paspes mpoTepo30x 
OTJHYAeTCA YMBUTebHOM BbiIepsKaHHoctTblio. B cocTape ero slerKO MOryT ObITb 
BbIJeJICHbI TDH Komiiekca. Ilonomwenne B pa3spese HHKHEPO U3 HHX OblIO pac- 
CMOTpeHO Bbille. Kak yoke rOBOpHJIOCb, BSAHMOOTHOIMEHHA ero CO CpeHHM KOM- 
IJIEKCOM H€MOCpeCTBEHHO He YCTaHaBJIMBalOTCA, TaK KaK OHH Be3e KOHTAKTH- 
pyroT no pa3somy. Ilostomy BbiqeieHHe HHKHErO MW CpefHero KoMMeKCa [le- 
NaeTCA C H3BECTHOH CTeMeHbIO yCIOBHOCTH. CpeqHui KOMMNIeKC B COCTaBe Jlep- 
OMHCKOH MW *KAaAHMHHCKOM CBUT JIMINeH KAKUX Obl TO HH OblvIO OpraHHyeCKHX OCTAT- 
KOB H pe3KO OTMMYeH TO CTeleHH MeTaMopdu3Ma OT BepXHero. 

Bepxuvii KOMMIeKC IpescTaBsieH KyBaHCKOH, NaBJOBCKOM WM YPpMaHCKOli 
(KepaHCKOH) CBHTaMH, TeECHO CBASAHHbIMH Me*Ky COOOM Kak TO yCJIOBHAM 3a- 
JleraHua, Tak H 0 cremeHu MeTaMopcpu3ma. OT cpeqHero KOMIWeKCa OH OTJeJeH 
YIJIOBbIM HecoriacHeM. B u3BeCTHAKAX NaBOBCKOM CBHTEI M0 p. Mane oOnapy- 
YKCHbI OCTATKH CBOeOOPaSHbIX KOHICHTPHYeCKUX CTpOMaTONHTOB. Bce 3To m03- 
BOJIA€T BEPXHHH KOMIVJIEKC OTHOCHTb K BEPXHEMY MPOTePO30!0 MH CONOCTABJATb 
ero ¢ BepxHelpoTeposolickumu (pHd@etickumu) cBuTamu Enucelickoro kpsKa 
u I[pu6atixanpa. 

VWuctutyT reojorvuecKHxX Hayk Tlocrynuuo 

Axaylemun unayK CCCP 12 III 1956 
WMTHPOBAHHAA JIMTEPATYPA 


1Y4.K.Baxeuos,M.I.Haropcxu i, Bectn. 3CIPT, 3.5 (1936). * A. A.B y- 
abtHuHHKOB, Has. 3an.-Cu6. org. Teon. xom., 9, B. 2 (1929). %A. VT. Bonorgun, 
Tp. ITPY, 8. 55 (1931). *A.T. Bonorganua, Teon. kapta toxnon yactu K pacuosipcKoro 
Kpaa, oOpacunT. 3anucka, 19389. 5 O.A.Kysuenos, Mss. 3CIPT, s. 2 (1932). TAL, Ae 
MoauaunosB, Bocrounpili Caan, ovepKu mo reom. Cu6upn, B. 5, 1934. 7? A. A. Iipeg- 
reuenckuii, IIpo6a. cos. reom., 7, Ne 7 (1937). ® K. B. Panyrun, Tp. Jla6. reout. 
joxemOpua, B. 1 (1952). ® A. H. Wy paxos, Has. AH CCCP, cep. reou., No | (1939). 
10 A. H. Uypaxkos, Tp. Uncr. reo. wayx AH CCCP, B. 52, cep. reon., No 16 (1941). 
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Aoxnayp Akagemun nayx CCCP 
1956. Tom 110, Ne 2 


MAJEOHTOJOLH SA 


A. Tl. BbICTPOB 


KOLYMASPIS SIBIRICA GEN. NOV. SP. NOV. 


(ITpedcmaenexo axademuxom H. H. UI manvzaysenom 5 IV 1956) 


UYepen Kolymaspis sibirica gen. nov. sp. nov. Opin Hafijen Ha TeppuTopuu 
Bocrowuoh AkyTun B Oacceline Konpimpl B paione ee esoro mpuToKka p. Tac- 
KaH B OY€Hb TEMHOM OMTYMHHOSHOM U3BeCTHAKe. Teoormuecku BospacT sToro 
M3BeCTHAKA CYHTAeTCA CHJIYPHHCKHM HIM HH KHeeEBOHCKUM. JI nq 6onee TOUHO- 
PO OMpexeseHHA BOSpacTa STHX OTOKeHHH B HaCTOAMLee BPeMA ee HET He- 
OOXOJMMbIX J[aHHbIX. 

Tlocne ocBo6oxKAeHHA Yepela OT NOPOJbl BbINCHHOCb, UTO KMBOTHOR, KO- 
TOPOMYy OH MIpHHaseKal, HECOMHeHHO ABJIAeCTCA NPeACTaBuTeeM HOBOTO posa 
M BHja OeCyeMIOCTHBIX NOSBOHOUHBIX. A mMpeqaraio Aaa Hero HasBaHue Koly- 
maspis sibirica gen. nov. sp. nov. 

Kppua uepena Kolymaspis cocTrouT u3 Tpex yacTeli: pocTpabHoro mMTa, 
HHTepOpOuTaJbHOH NaCTHHKH HW NocTopOuTambHoro muta (puc. | A). 

PoctpaJIbHbIH WIHT CHJIbHO BbINYKJIbIM; erO Kpad HeMHOFO OGJIOMAaHBI; AJIu- 
Ha paBHa 25—30 mM, twupHHa 45—50 mm. Ha 3ayqHem Kpaio pocTpaJbHOro ULUTa 
HMeIOTCA TpH HersyOokHe BbIpesKH. Bokoppie BbiIpesKH OOpa3yloT Nepequne 
Kpaa OObWIHX OPOHT; K CpeHeH BbIPe3Ke MPHMbIKaeT NeKallat MeKAy ra3- 
HHIaMH HHTepopOuTabHad WiacTHHKa. OTa nwacTHHKa uMeeT 19 MM B AWHHY 
u 22 mM B wupuHy. B nuTepopOuTabHOH MWiaCTHHKe HaxOJATCA [Ba HepaBHo 
BeJIHYHHbI OTBepcTuA. Ilepequee oTBepcTHe, CKBO3b KOTOPOe MpoOXoOAu Ha3o- 
rHmou3apHbI OpraH, UMeeT HavOOJIbLIylo WupHHy, paBHyro 10 mM; 3aquee, 
B KOTOPOM HaxOJMJICH 9NMGu3, HMeeT B AHaMeTpe ToMbKO 1,2 MM. 

Tloctop6uTabHbli WMT ABJIAeTCA CaMbIM OOJIbIIMM 9JIEMCHTOM KPbILIKH 
yepena. Ero qmMHa HM wupuHa yoctTuraiwT 70 mM. Ilepequui Kpat sToro muta 
COeIMHACTCA TIpH NOMOUIM WIBa C HHTepOpOuTaNbHOH NwaCTHHKOH WH UMeeT [Be 
ruyOoKuve BbIPesKH, OOpasyrioulMe 3ayHue Kpan opOuT. Pnasnnupr y Kolymas- 
pis, 10 BCeli BepOATHOCTH, ObIJIM 3AMKHYTbI M C JIaTepaJIbHbIX CTOPOH, HO COOT- 
BeETCTBYIOUMe OTPOCTKH POCTPaJIbHOrO MW MOCTOPOUTAabHOrO IMMTOB He COxpaHu- 
JIHCb. 

Bokosple Kpad MOcTOpOuTaIbHOrO WTA HEMHOrO OOIOMaHbI. CipaBa H CculeBa 
Ha MOCTOPOHTaJIbHOM UWHTe BAAHbI y3kHe NOJIA, OTTpaHMueHHble OT WeHTpasb- 
HOH YacTH WHTa TYIbIMH PTpeOHAMH, Ha KOTOPbIX HMEIOTCA OUCHb CMAObIe CEMbI 
3apOCluIHX BOB. [ / 

HapyxHax MOBepXHOCTb BCexX Tpex yacTeli YepemHO KpbIIKH MOKpbITa Ma- 
JIGHBKMMU OyropKaMH, HaMeTp KOTOpbIX paBeH 0,5 mM. TouJlbKO B WeHTpasibHOM, 
HaHOOJIee BHINYKJIOM yYaCTKe POCTpaJIbHOro WMTa OyropKu JOCTUraloT OOMbINAX 
pasMepos; 3/[eCb OHH MMeIOT KOHMYeCKyIO (popMy H CHaOxKeHbI 6—8 TytbIMH rpeo- 
HAMM; MX JMaMeTp paBeH | Mm. : 

Koporkve 60po3fbl, OCTaBJIeHHbIe KaHaJlaMH CeMCMOCeH3OPHOH CHCTEMbI, 
AMEIOTCA TOJIbKO Ha TOCTOPOHTaJIbHOM LUTE. 

Ocnopanve uepena Kolymaspis nemuoro spornyto (puc. 14). Ha ero 
HOBEPXHOCTH BHJHO HeCKOJbKO OTBeEpCTHH H Oopo3q JNA KPOBCHOCHBIX 
COCV OB. 
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B 3aqueli nooBuHe OasambHOli YaCTH Yepea CupaBa H CileBa MOMEUaloTCH 
6oulbluHe nomocTH. B Kako 43 STHX MOMOCTeH B 3aNOJHABWCM HX Nopose yfa- 
lOCb OOHAPYXKHTb NO TpH OYeHb TOHKMX MoMepeyHbix neperoposKu. Touuna 
HX PaBHAeTCA TObKO 0,3 MM. OTH MeperopoAKH OTACMAIOT APyl OT Apyra KaMepbl, 
B KOTOPbIX MOMeUJaJIMCb YeTbIpe XAaOePHbIX MELIKA. 

BeuTpasbHblli WMT Yepela He COXpaHHJICA, HO ero HeOOJIbINHe OOJIOMKH 
Obl HalieHbl pH MpelapHpoBKe B Nopose, NOKPbIBABLIeH OCHOBaHHE Yepela. 


Puc. |. Kolymaspis sibirica gen. nov. sp. nov. A — Buy Yepena 
cpepxy, 5 — Buy yepena cHusy 


li3syyenue MMKPOCKOMMYeCKOrO CTPpOeHHA MaHWbIpHbIxX 9eMeHTOB Koly- 
maspis NOKa3aJIO, ITO OHH COCTOAT H3 KOCTHOHM TKAHH, B KOTOPOH, KpoMe Mos0c- 
Tel OCTEOWHTOB, MMeeTCA OOJIbLUIOe KOJIHUECTBO WapleeBCKHX KaHawioB. J[vamerp 
9THX KaHaJIOB 3Ha4HTeIbHO OosbUe MOMepeYHHKa COOTBETCTBYIOWIMX KAaHaJIOB 
B HaHubipsax Apyrux Agnatha. 

Hanmuve KOCTHBIX KJ€TOK B aHIbIPHbIX 2IeMeHTax Kolymaspis no3Boma- 
eT HaM yBepeHHO OTHECTH ero kK OTpaAAy Osteostraci. Hamuunve nasornnodusap- 
HOrO OTBEPCTHA He TpoTHBOpeyuT 9TOMy. Ho 9To oTBepcTue y OcTeocTpakoB 
OObIMHO MOMelaeTCA He B IMNMU3aPHOH MaCTHHKe, a eKUT Nepe_ opOuTamu. 

Kak u3BecTHO, BCe Mpeg_cTaBuTesu oTpsja Osteostraci uMeloT Ha BepXxHeM 
WJHTe CBOeErO KOCTHOPO MaHbIpA OCOObIe NOIA, OOPasoBaHHble MOZAMKON Hecpoc- 
WIHXCHA MOMMPOHAJbHbIX 3IeMeHTOB. Crenwié (1!) momaran, YTO MO 3ITHMHM MWac- 
THHKaMH JI@KaIM SJIEKTpH4YeCKHe OprauHbl. 

Bo3sMoxKHO, YTO OoKOBbIe y4YacTKH NocTopOuTaibHoro wutTa Kolymaspis, 
M10 CBOCMY MOJOXKeHHIO COOTBETCTBYIOMNHE JaTepaJIbHbIM ICKTPHUeCKHM TMOJIAM, 
BO3HHKJIM B pe3yJIbTaTe HOJIHOLO CpacTaHHA NOJHMrOHaJbHbIX 3IeMeHToB. Ho 
B TaKOM Cyly¥ae CleyeT CUHTaTb, YTO SNeKTpHYecKHe OpraHbt y Kolymaspis 
NOABEprIMCb MOWHOH peqyKuuH. OO STOM Ke CBHAeTEMbCTBYeT H OTCYTCTBHE 
y Kolymaspis kakux-1n60 cieqoB WeHTpabHOrO (“mH AOpsanbHoro) seKTpH- 
yeCKOro NOJIA, KOTOpoe y BCex IIpeg_cTaBuTenel oTpaga Osteostraci nomenjaercs 
0344 OpOuT WH TMHeaIbHOrO OTBepCcTHA. 

Pa3yeneHne Jop3asIbHOro WMTa Ha TPH OTIeNa, OTCYTCTBHe S1eKTPHYeCKHX 
OpraHOB, YMCHbIUCHHe KOJMUeCTBA *KaOePHbIX MCLIKOB JO VeTHIPeX Ha KarxK]OlI 
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CTOPOHE HaCTONbKO OTuMYaioT Kolymaspis or oOblmHBIX NpescTaBuTenelt oTpaya 
Osteostraci, uTo OH, HECOMHEHHO, 3aCJIyKUBAET BbIJeICHHA B OCO60e CeMelicTRO. 
CucTemaTuyeckoe nomomkenuve Kolymaspis nam npeycrapisaetca cneqyrouquM: 


KJIACC AGNATHA 
Orpayq. OSTEOSTRACI 


Cem. KOLYMASPIDAE FAM. NOV. 
Pox Kolymas pis gen. nov, 
Buy K. sibirica sp. nov. 


| [IpHHumasa BO BHUMAaHHe TO OOCTOATeENbCTBO, UTO JWIMHAa KOCTHBIX NaHUpIpet 
y CHJIyYPHHCKHX OCTeOCTpakOB OOBINHO PaBHAeTCA TOJbKO 2—3 CM, Mbl MO2XKEM 
cKa3aTb, uto Kolymaspis, ywepen koToporo uMea oKono 12 cM B AMHy, NO BCer 
BEPOATHOCTH, ABJIAETCH HE CHJYpHHCKOH, a HW XKHEAeEBOHCKOH topMoH. O HH- 
*KHEJEBOHCKOM Bospacte Kolymaspis roBopsAT u Takve MpH3HakH ero chelHadu- 
3a, KaK MOJIHad PeYKUMA OICKTPHYECKHX OpraHOB H YMeHBbUIeCHHe KOJIN- 
YeCTBA MKAaOePHbIX MELLIKOB. , 


Tlocrynuso 
30 III 1956 
UWMTHMPOBAHHAS JIUNTEPATYPA 


1E. Stensi6, Skrifter om Svalbard og Nordishavet, Ne 12 (1927). 


Bild 


Jloxnagnm Axkagemun uayx CCCP 
1956. Tom 110, Ne 2 


MAMEOHTOJOLH fA 


B. TH. MACJIOB 


HOBAS JEBOHCKAA BArFPAHAA BOJOPOCJIb H3 KY3BACCA 
WU BOMPOCbI SBOJIIOUMH CORALLINACEAE 


(ITpedcmaeneno axademuxom H. M. Cmpaxossim 6 IV 1956) 


Hamm coppeMeHHble 3HaHHA O NPOMCXOKMCHHH KAaMCHHBIX OarpAHbIX BO]O- 
pocleH 3aCTaBsIAIOT UCKaTb CAMBIX J PCBHHX IIpeAKOB STHX PaCTeHHH B HH XKHEM 
KeMOpuHH. B u3BpecTHAKax 9TOFO Bospacta B Tye Oplula HaljeHa (opma, oOsa- 
aroulad MeIKOKNeTYaTHIM CTpOeHHeM, TIO pa3MepaM KJIeTOK HalMOMHHaloulaA 
COBpeMeHHbIX MeoOesHeBbIxX. Ho orcyTCTBHe KJICTOUHOH CTpyKTypbl O1H3 OCH 
UMM PHYeCKOrO CMOeBHILa HE MO3BOJIAeT OTHECTH STy (bopMy, Ha3sBaHHylo 
MuHolw Subtifloria, k cem. Corallinaceae. O6ppiBku ApyroH BoAOpocaH, OH3KONi 
K 9TOMY CeMeHCTBY, HalieHbl MHOH B wuindax J[eBOHCKHX H3BeCTHAKOB Kys- 
6acca (mMaTepHan C. B. Makcumosoi). 

Vckonaemble OCTaTKH, H€CKOJbKO HaMOMHHAaIOlWHe MINIAaHKH, BCTpeveHbI Bb 
Be OOpbIBKOB rpyll WM CmoeB KNeTOK C TeMHbIMH cTeHKamH. I. [. Actposa, 
IIpOCMaTpHBaBILland WIMbI, CANTAeT, YTO STH OOJIOMKH He HMEIOT NPH3HAKOB MUIa- 
HOK. OOHapy2KeHbI YepTb! CXOJICTBa HAaHJeCHHOH HOBOH (OpMbl C COBpeMeHHbIME 
KaMeCHHbIMH OarpAHbIMH BOJOPOCJIAMH, YTO CTABHT MO-HOBOMY BoNpoc oO pes: 
HOCTH KOPaJIJIMHallHeBbIX H, B uacTHocTH, cem. Melobesiae. 

Ilepeijem kK omuMcaHuio HOBOrO pola H BHA: 


THM RHODOPHYTA 
KJIACC FLORIDEAE 
Tlopayok CRYPTONEMIALES 


Cem. CORALLINACEAE 
Tlogceme. Melobesiae 
Pog Bicorium gen. nov. 


Tun poga B. kusbassense gen. et sp. nov. 

CnoeBHIe KOPKOBOe, COCTOUT u3 rHnoTanuA (?)* Hu nNepuTamuMa (?), KO- 
TOpble MO aHATOMHYECKOMY CTPOCHHIO CHJIbHO OTMMYAIOTCA pyr OT ypyra. 
Tunotaiui (?) caaraeTca OMHHM JIM HECKOJIbKUMH psiaMu, CTemIONINxcH 
MapasebHO cyOcTpaTy HUTeH C OO¥KOBHAHbIMH KeTKamMuH. Tleputannnii (?) 
1—38-cnoHHbIM C XOPOWO OObISBECTBICHHbIMH Mapa JeenuneyaibHbIMH KwleTKa- 
MH, HanomMHHaiouumu KkueTkH Melobesia uau Dermatholithon. Oprani 
Pa3MHOKeCHHA HEM3BeCTHBI. 

Cpapueune. Onncannpili poy pesKo ormuuaercd cBouM runoTamanen (?) 
OT BCeX ApyruX MemoOesHi u Conenonop. Hutu ero, cTemommecn napainenb- 
HO CyOcTpaTy, pe3KO CMeHAIOTCA HUTAMM MepHTasMs HW MMEIOT TOJICTHIe CpaB- 
HUTEIbHO C pyrHMM pofaMH CTeHKH MW KpyMHble KeTKH. OTcyTcTBHe opraHon 
PasMHOKEHHA H PCBHHH BO3paCT BKJOUAIOMNMX NOpOA He NOSBoMsHMIOT OTOMMe- 
CTBHTb Bicorium Hu C OMHHM pooM MenoGesni. Or comenonop STOT pox oTmH- 
yaeTCA, KPOMe PHNOTaIIHA, POpMOH CNoeBuILa B BUAe TOHKOL KOpKH. 


* r 
Tak KaK BCTPeYeHHbIe OOJIOMKH He HAXOJHJIMCh B MPHKpenJICHHOM BHJe Ha cy6crpate, 
PuNOTAIIHH H NepHtTaJIuu CTaBATCAH Noy BONpOcoM, 
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Bug Bicorium kusbassense gen. et sp. nov. 

Tonotun wand Ne 34 (puc. | u 2) 

Punotanaui (?) cremouuiica, 13 1—3 psayos HuTel U3 GouKOBHAHBIX KeTOK 
(50 sprcoTat H 70—150 » qauHbl, Hapy2xKHbIe CTeHKH KWeTOK Gosee ToNCTHIE 
yo 10»), a nonepeyHble BepTuKaJIbHble Neperopo{KH OYeHb TOHKH H JIerKO UCue- 
3alor. 

Ileputanaul (?) cocrout us 2—3 pAyoB KOCbIX HJM IpAMbIX BepTHKAaJIbHO 
BbITAHYTbIX YETbHIPCYFOJIbHbIX KeTOK. ToumMHa CTeHOK KJIeTOK MeHee 5p. 
UWupuya uw AaMHa KNeTOK Me- 
HAIOTCH O4eHb CHIbHO. Uactpi 
pasmeppl 35 X 70u. 450 X 70p; pe- 
*Ke BcTpeyarotcA 25x 70u,35 x 
< 1002455 x 100p, Kak KpaiHui 
npegen. IIpu o6meranHu HepoB- 
Horo npefmeta H u3sru6e KOpoU- 
KH BOJOpOCJIM KJICTKH NepuTas- 
ua (?) pactaruBarorca, cTaHo- 
BATCH KOCbIMH H YKPyMHAIOTCA, 
WocTurad ABOHHOH BesIHUMHDI. 

Bospact— cpequult JjeBoH 
(KHBeTCKHH spyc). 

MectTouaxomxyeHwe — 10ro- 
sanay Ky36acca, patour. Typp- 
eBCKa, lpaBbili Oeper p. M. Ba- 
yaT nmpoTusB gy. UWlanguncKon. 
Cé6op C. B. Maxcumosoii. 

O6Omee onucaHtiHe. 
OpraHu3M HalijjeH B OOOMKax 
M OOppiBKax. OG6bIdHO HaOs0- 
WaeTcaA peskoe pasinune MEXKy 
rHNOTaJIHeM H3 HHTeH C TOJI- 
CTbIMH H3BeCTKOBbIMH CTCHKaMHi 
WM NepHTalHeM U3 H3ALHbIX 
MIpH3MaTHYUeCKHX KueTOK. Pexe Puce. |. Bicorium kusbassense gen. et sp. nov. a — 
peTpevaiorea osoMKa, B KoTo- ToMepesHoe, oexeune ayel, owioy, ranoranaul (2) 
PHIX YTHMOTAIHH BbIPAKeH B pepyranimsa (?); 6— npodombHOe ceyenHe runotas- 
Bue OFHOH UH AByX CTeJIO- «zua (?); e— Apyraa coxpaHHOcTb co caa6biM O6bI3- 
WWUXCA HUTeH H3 OO0UKOBHJHbIX BeCTBJICHHEM CTeCHOK KJI€TOK THMOTAIJIHA (?) BHH3yY H 
KOPOTKHX KJIETOK C TOHKAMH NepHTaiHA (?) agua SapucosKka. 45 X 
CTeHKaMH, a MNepHuTasIHH Co- 

CTOHT H3 He€MpaBHJIbHbIX BbITAHYTbIX BBePX KJICETOK C TOHKMMH CTeHKaMY 
(puc. 2 Ha BkserKe K cTp. 210). 

Bo3pacT nopog, B KOTOpbIX BCTpeyeH OMMCaHHbIH pog, Onpefemnercs 
TaMHonopaMH H pyro3amu. CorjacHo moOesHomy cooOmexnuio C. B. Maxcu- 
MOBOH, HCCIe€qOBaHHaA Toposa caaraeT W30/IMPOBaHHbI HeOONbIIOH BbIXOY 
ceporo 6uoMopdHoO-eTpHTYCOBOrO H3BeCTHAKA, H300H/ylollero TaMHONOpaMH. 
Kpome Tamuonop, 4acTo BcTpeyaioTca ofHHoUHbIe Rugosa uM U3peyka Opaxuo- 
noget. BuguMaaA MOULHOCTb 3TOTO HM3BeCTHAKA OKOJIO 30 M. 

E. JI. Courxunofi ompeqenenpi: Grypophyllum gracile Wdkd. (D3) Colum- 
naria vulgaris Soshk. (D}—D3), HW. WU. Uyqunoso onpesenenpi:, Thamnopora 
karmakensis (Tschern.) (D3) Thamn. compacta Chug. sp. nov. 

Grypophyllum gracile onucan us jesona lepmanuu uM M3BeCTeH 3 CTPHHFO- 
wePaoBbix cloeB Bcero Ypana Pycckol nuathopmpr, Apmenuu. Berpeuaercs 
TakxKe B coax c Conchidium pseudobaschkiricum (HwxKHHM PrOpH3OHT KUBET- 
exoro spyca) Columnaria vulgaris Soshk. onucana u3 jeBona Ypasa, xapak- 
TepHsyeTcA IMpOKHM TeorpadbHyecKHM paclpocTpaHeHHeM, Hepe4KO BCTPe- 
yaeTcA B ropH3oHTe c Conchidium. 
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MoxkHo yBepeHHO FOBOpHT O TOM, 4TO STO CpeqHHii eBOH HW MaKe KHBETCKHH 
Apyc. 
Bonpochl JBOJMUUNU Corallinaceae. Jlo nacTrosulero BpeMeHH © 
cylleCTBOBAaHHH Me0Oe3Hii B MaJle030€ OblJIO JIMIUb OHO ykasaHHe Mocau (°), 
KoTopbili onucan Lithophyllum? belgicum Foslie us kapOona Benbrun. Pasmep 
KleTOK 3TOH dopmpr 11—16 x 25—30 ».Jlemyau (*) MepecmoTpea HW NoOATBep- 
yuma onpejeienuve Poca; BMecTe c TeM, CYMTAd STY HaxXoJKy AA KapOoHa 
CJIMIUKOM HeOObITHOH, OHA JlOMyCKaeT HeMpaBHJIbHy!o WaTHPOBKy ee H3-3a 
nyTaHulbl C STHKeETKAaMH. B cBeTe HOBOH HaXO{KM B JeBOHE OarpAHOH BOJO- 
pocau, OmusKoi K Melobesia uau Dermatholithon (nogpog Lithophyllum) 


MOxXKHO CUHTATb, YTO Poca AelicrBuTembHO onucan Lithophyllum us kapOouna. 
B cpa3v c HaxogKon Bicorium 


He€CKOJIBKO HHaAYEe CTABHTCA BONPOC 


Helobestae Corallinae 
Sap ever O MIpOwCXoOKAeHHH H TreHeTHyeCc- 


KOM pOjJ(CTBe KOpaJJIHHaWHeBbIX. 
B 1950 r. s« npegnonaras (*), To 
OCHOBHbI€ posbi comenonop (Sole- 
nopora u Parachaetetes), oTqe1HB- 
WuecH B OpJOBHKe, yxKe HMC 
pasHble OpraHb! pa3sMHoxkKeHHA. OT 
Parachaetetes, Bo3MO*KHO B Bepx- 
HeM CHJlype HJIM B HH>KHEM JeBOHEe, 
BbIeIHaCb BETBb OarpAHbIX BOJO- 
pocueH B BAe ONHCaHHOrO KOPKO- 
Boro poya Bicorium, jasuaa 
B JabHettiuem pop Lithophyllum 
u Melobesia. B meay Mbi Haxo,quM 
XOpOlWo oTMHUHMBIe pogb Litho- 
phyllum, Archaeolithothamnium u 
Puc. 3. Cxema runoreruyeckoro pa3BHTHA HeKOTO- | jthothamnium. Hekotopaa oOll- 
PbIX KAMeHHbIX G6arpxAHbIX BomOpocselt. Hapepxy HOCTb AHATOMM4ECKOFO CTPOeHHA UX 
MIpHBeXeHbI MPHHATbIe MO HaCTOAWeErO BDeMeCHH 
rpyHMWpoBKH Ha nMogcemelicrTBa CHNOCBHI, CKpafbIBaeT KOPCHHBIC 
pasMuHA B CTpyKType opraHoB 
pasmHoxenna. TlocnegqHee xe 06- 
CTOATEJIbCTBO FOBOPHT O JWIHTeJIbHOH H pa3yebHOH ux sBomouUNH. Or Lithophyl- 
lum (a MoxeT OpiTb, oT Parachaetetes?) Biope(?) oTmemusca poy Palaeophyl- 
lum (*), ABJIAIoWHHcH, Ha MOH B3ranHq, IpeqkKoM BCero nogcem. Corallinae. 
TakuM oOpa30M, HeCMOTpA Ha CyLLeCTBOBAaHHE MHOFOUMCJICHHbIX UH OOHJIb- 
HbIX KOPKOBbIX OPM MeJOOe3HeBLIX BOOPOCMelH, HX SBOMIOUHOHHOE pas- 
BUTHE IWJIO NO JIMHHH YBeMYCHHA BeETBHCTOCTH WM MepeXoa K YJIEHHCTHIM COO- 
CTBeEHHO KopaJIMHaM. HecmoTps Ha TO, 4TO y2Ke B OPAOBUKE CyULeCTBYIOT KOp- 
KOBbI€ (POPMbI COJICHONOP, STH BONOPOCIH, B OCHOBHOM OyrpHcTbIe H KOPOTKOBeT- 
BUCTbI€. OTH BHAYAe SKOJOPHYeCKHe H3MeHCHHA B Mesly HW B TpeTHUHOe BpeMA 
aM pa3sH4HbIe (MO CTpoeHHIo CroeBHua) rpyumb! Bosopocnel: Melobesiae 
u Corallinae. [IpeqnonoxutTenbHoe pa3sBHTHe OTEIbHbIX POJOB MOKasaHO Ha 
cxeMe PHNOTeTHYeCKOrO pofcTBa (cM. puc. 3). 

Ipynnuposka BuyTpu cem. Corallinaceae, Kak u3BeCTHO, MpoBoyuTCA TO 
XapakTepy cyoesuuja: Melobesiae — neanennctuie u Corallinae — unenuctpie 
(bopMpl. Mexxyy Tem, Oolee riyOoKoe pa3M4ve B OpraHax pa3MHOKeHHA HB pas- 
BATHH (puc. 3) MoqcKa3biBaeT HaM HHbIe TpynMbl HM TpuOnI: 1) rpynma KopaviwHH 
(Corallinae), o61aqaioujan WIeCHHCTHIM CIOeBHILeM, YETKOM OPHeHTHPOBKOli Kse- 
TOK B PAfbl H KOHUEMTAKAMH C OMHOH Nopok; 2) rpynna sHTodussyMa Hu Meno- 
OesuH (Melobesiae) — HeyneHUCTHIe BeTBUCTHIeE MH KOPKOBbIe POpMbI C 4eTKOTI 
OPHEHTHPOBKOH KMeTOK B PAMbl H C KOHIENTAKISMU C OfHOH Nopol; 3) rpynna 
JMTOTAMHHA XH Mesoduusyma (Lithothamniae) — kopkosble M BETBHCTHIe POPMbI C 
HEOPHEHTHPOBAaHHBIMH WJM YaCTHYHO OPHeCHTHPOBaHHBIMH B PAbl KeTKAMH H 
C CopycaMH CO MHOrHMH opamu; 4) rpynna apxeouMTOTaMHUA MH Me30UTOHA 
(Archaeolithothamniae) Takxe um C HeOpHeHTHpOBaHHbIMA KseTKaMH WAH 
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Parachaeteres 


JSolenopora 


“YaCTHYHO PAMOBLIM PaCHOJIOMRKEHHEM KJICTOK HW C H30JIMPOBAHHBbIMH Cpeju cTe- 
PHJIbHbIX HHTeH TeTpacniopaHrusaMyH. 

Ecam mpvjapaTb Gombliee 3HaYeHHe OpraHaM pasMHOXKeHHA, YeM BHELIHHM 
@opMaM cyloeBHula, TO paccCMaTpHBaeMoe CeMelCTBO KapaJJIHHaWHeBblX Cyle- 
AYeT pa3sqeMTb Ha Ba HHbIe MOACeMeHCTBa, YEM STO JeMaOCcb JO CHX Mop. 
Ileppan OOnbuIad YacTh (OPM BKJNOYAeT Be MepBbIe TpHObI KOPaJIMHOBbIX H 
MenoOesHii, OONaaloulHX CNOPOBbIMH KOHUENTaKJAMH C OfHOH nopol. Bropas 
OXBaTbIBaeT BbIJeJICHHbIe BhIe 3 H 4 TpHObI, HMeeT H30/IMPOBaHHble CnopaHruu 
HJIH COpyCbl CO MHOrHMH OTBeEPCTHAMH JIA BbIXOJa CHOP HECKOJIbKO HHOPO OHTO- 
PeHETHYECKOFO Pa3BHTHA, YM CMOPOBbIe KOHLENTAaKMH NepBoro mo_cemelictsa. 
He cuvtad, YTO HEOOXOAMMOCTH B TAKOM pasfeieHHH Ha j[Ba Moycemelictsa (ec- 
TECTBCHHO, C HHbIMH Ha3BaHHAMH, 4YeM Celiac) yKeHACTYNHMAa BbiemeHHe TpuO, 
MOXKET ObITb, ABJIACTCA PalHOHAJIbHbIM, OTPaxkand KaK pasJIM4ve B OpraHax pa3- 
MHOXKeHHA, Tak (OpMy H aHaTOMHYeCKOe CTpoeHHe CyOeBHILa. 

Mbi QOuKHbI IpH3HaTb, UTO BCe KaMeHHbIe OarpAHbIe BOMOPOCMH MOABHJINCb 
3HAUHTEJIbHO PaHblle, YeM STO CUHTaOcb Yo cux nop. Ho ypesuue opm! 
Ooslee PEAKH, NOSHAIOTCA C TPYJOM H, eCTECTBEHHO, OTJIHYAIOTCA OT MOJOJbIX 
cbopM. OgHHM H3 OOMIHX (HO He OOA3ATEbHbIX) OTIMUHH ABAAeTCH OONbUIAA 
BeIHYHHa KJICTOK y JpeBHHX KpacHbIX BOJopocsel. 


TeomoruueckHi HHCTHTYT Ilocrynuso 
Akayzemuy Hayk CCCP 21 III 1956 
UWHMTHPOBAHHAA JIMTEPATYPA 


1B. TI. Macaos, Uss. AH CCCP, cep. reon., Ne 6, 119 (1950). * B. 1. Macaos, 
TLAH, 70, Ne 1, 75 (1950). *M.Foslie, Kong. Norske vidensk. selsk. Skrifter, Ne 2 (1909). 
4P Lemoine, Bull. Soc. Geol. France, 25, Ne 1—2 (1925). 
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foraagn Akagemun nayr CCCP 
1956. Tom 110, Ne 2 


LHCTOJIOTHA 


E. KHUPIHYHAKOBA 


rIMKOPEH B CEPEYHOM MbILWE 3APOJbILIA KYPHILbI 


(TTpedcmaeaeno axademuxom B. A. Jxeeaveapdmom 2 IV 1956) 


B HacToslee BPpeMA OKa3aHO CYULECTBOBAHHe Pa3HUHbIX BHJOB TKAHeBOrO 
raiHkKoreua. 

Tlo qaHHpm (*, *), XapakTep rmuKorena onpeyemaetcs pasmuuuem (bepMeHTHEIX 
CMCTeM, ero CHHTesHpyioWwMx. IIlpH wogHoH peakUMu pasHblIe BAAbI riMKorena 
OKPalUHBaloTCA B Pa3Hbl€ OTTEHKH, YTO JaeT BO3MOMKHOCTb BbIeIMTb TVIMKOreH 
MoOsra, PIMKOreH CepJCYHOH MBILUIbI HW PIMKOreH COMaTHYeCKHX MBI. [Ipu no- 
MOH XpoMaTorpaduyeckoro MeToja (°) Oblia MOKa3aHa HEOMHOPOAHOCTh cocTa- 
Ba MbIIUe4HOrO PIHKOreHa B HOpMe, pH AeHepBalluu u perenepauun. Un6nep 
(*) yrBepxxqaeT, ITO PIHKOFeH MpoOBOAAULel CUCTeMbI CepAla OTIM4AeTCA OT PIH- 
KoreHa ApyruxX OpraHOB CBOeH Pe3KO BbIPaKCHHOH YCTOMYMBOCTbIO K PHApo- 
JM3HpytOlleMy CHCTBHIO KHCJIbIX, HEMTPaJIbHbIX H ULeOUHbIX CHKCHpyio- 
MX cmMeceH. 

Muoroo6pa3sve THMOB TKaHeBOrO TJIMKOreHa MoKasblBaeT VW pa3sJIMUIHy10 Ouo- 
JOrHYeCKYIO POJIb PIHKOreHa B KseTKaX HM TKAaHAX. Tlocne pabot A. JI. Wa6a- 
jama (°) oveBHAHO, 4TO GyHKUHA TwMKOreHa ropa3yqo wupe, 4YeM AyMasu 
paHble, HW He HCUepMbIBaeTCA ero 3HAaYeHHEM Kak 3amacHoro yrseBo,Horo 
peseppa. 

Bo B3pocsom cepyle OoOubIIHHCTBa *KMBOTHBIX MH YeJIOBeKa TIMKOTeH Haxo- 
WMTCA B MHOKapje B Bue 3epeH, pacnomO*KeHHbIX, M0 MHeHHIO ApHosbga (°), 
-B MoMepeyHo-nowocaTEIx Muo*HOpHsax. KosMuecTBO ero OTHOCUTEbHO HeBe- 
JIMKO, H, KpoMe Toro, OH, No JaHHbM LvOnepa, ouenb HEYCTOHYMB H erKO NO]- 
jlaeTca ecTButo tbukcaTopog Bo BspocJiom cepAlle TOJIbKO NPOBOALLaA CHCTe- 
Ma (BosiokHa [lypKuube) OoratTa riukoreHom. B myckyslaType 9MOpHOHaJIbHOrO 
cepa riHKOreHa 3Ha4HTeIbHO OOVUIbIUe, YEM B Cepsle BSPOCJIbIX XMBOTHBIX H B 
Ipyrux TkaHaAX 29MOpvoHa. Hu ofHa TKaHb, HH OMWH OpraH s3apofblua MTL 
H MJICK ONMTAIOWHX He COfepxKaT Takoro OoubWoro KONMYeCTBa PiMKorena, 
Kak cepgue. B cepaue 3apogplliia KypHub! Ha 3 eHb MHKYOAUMN NpHOMM3UTENIb- 
HO CTOJIbKO K€ PIMKOreHa, CKOJIbKO €FO BO BC€X OCTAJIDHbIX TKAHAX Tela BMeCTe 
B3ATHIX. Ilo 6HOXHMHYECKHM JaHHbIM, B Cepfle 3-HeBHOrO 9MOpHOHa KyPHIbI 
KOHUeHTpalluA riMKorena Gosee yem B 20 pas peBplluaeT TaKOBy10 JUOOOK Apy- 
ro Tkauu (‘). 

Ha oco6pie cBolcTBa MYyCKyJaTypbl SMOpHOHaIbHOrO Cepyla YyKasbiBaeT 
Take Auseu (8). KommuecTBo rivkoreHa B 3apOfbIleBbIX TKaHAX, NO erO MHE- 
HWI0, 3€BHCHT OT KOJIMUCCTBA X%KENTKA B OpraHH3sMe. Sapobilu, ComeprxKauiMe 
MaJIO 2K@JITKAa, CosepxKaT, Kak UpaBuso, Combe rmuKOreHa B TKAHAX, a OoraTHle 
2KeJITKOM — OTHOCHTe/IbHO MeHbIe. Cepyiie 9MOpHOHa He NOAYHHACTCAH STOMY 
IipaBusly, B HEM BCera HMeeTCA BbICOKOe COfeprKkaHHe TMKoreHa. 

Mor 0c TaBud Mepey CoOoH 3aqauu: yCTaHOBATb MOMeHT MOABJICHHA TIMKO- 
reHa B CepAle 3apoOsbllila KYPHUbl; MPOCMeAMTb XOM pacmpesesenuA ero Ha pas- 
HbIX CTaJHAX Pa3BUTMA 3apOfplllla HW OMeHHTb YCTOMYMBOCTb PiMKOreHa MO OT- 
HOIJ€HHIO K HEKOTOPbIM (PUKCaTOPAaM, YTO a0 Obl BOSMOXHOCTh OXapakTepHi- 


3O0BaTb TJIMKOreH 3apObIueBOTO Cepia. 
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Hsyyanucb 3apogblllH WHKyOUpOBaHHBIX AMM, Kyp Nopofl serropH. Craqun 
pasBHuTHA oNpeseiamuch mio Jian (°). 

Hamu ucnosb30BaH HanOouee JOCTOBepHbIi B HaCTOAMee BpeMA MeTO 0O- 
HapyKeHHA MosMCaxapuyoB, MpesoxwenHp A. JI. Wa6agawom. Martepuaa 
(bHKCHPOBAaJICA HEHTpadbHOoH cmMecbio UlaOagaia, cpesbl OKUCJSJIMCb B pacTBOpe 
mepHojaTa Kalua HW oOOpadaTbIBanHcb peakTHBom Luda. 

J\ia ycTaHOBJeHHA JOCTOBepHOCTH peaKUHH Ha Cpesax YaCTb NpenapaTos 
o6padaTbipaslacb peakTHBoM Iudda es npesqBapHTebHOTO OKHCJCHHA; B pe- 


3yJIbTaTe IpenaparTbi OKa3asIMCb HEOKPALeCHHbIMH. UToOOp! MCKJIOUNTb H3 peakUHH | 
BbIABJICHHE JIMMOWAHOFO CHMIVICKCA, MbI BbIJep2KHBAJIM YaCTb NpenapaToBw nepey 
OKHCIeHHeM B Topsuell cCMecH MeTHJOBOrO cnupTa u xsopodopma (Lu6nep) 


MH CPpaBHUBasM 9TH MpenapaTb! C KOHTPOJIbHBIMH. IlocKoubKy pasHHUbl 3aMeyeHO 


He OblIO, CleqyeT CUHTATb, YTO B MbIIULe Cepqlla SMOpHOHA KypHUb! JMNOW {HIE 


cumiuiekc oTcytcTByetT. Ilepey peakuneH NO OfHOMY Npenapaty KaxKoh cTaqun 
oOpaOoTaHo aMua30li CIOHbI, AKTHBHPOBAaHHOM HeOOJbLIMM KomMYeCTEOM NaCl. 
B pesysbTaTe OKpalueHHble 3epHa H TvIbIOKH PIMKOreHa HCUesaIH, a KJIETKH CO- 
XpaHAJH OefHO-pO30BbIli TOH, KOTOpbiH, Kak nNoKasay UWlaOagqam, MoxHO He 
IpHHHMaTb B pacueT. Kpome Toro, HeEKOTOpble NpenapaTb! OOpadaTHipasuCcb 
no MeToyy Bayspa. KomvuectTBo BbIABJIGHHOrO TvIMKOreHa Ha STHX Npenapatax 
ObIuIO BO MHOFO pa3 MeHbIIe, YEM Ha TIpenapatTax, oOOpaooTanHbIx MeTojom Ila- 
6ajjaiia. Takum OOpa3oM, MbI elle pa3 yOCTOBepHJHCb B NpeHMylecTBe MeTOMa 
[la6ayama nepex Metoyjom Bayspa. Jia onpeyenenua ycTOoHuMBOCTH ryiHMKOre- 
Ha B CepfleuHOH MBILUNe K paCTBOPHTeIAM YaCTb MaTepHasia CUKCHpOBaacb 
CYyJIEMOBbIMH (buKCaTopamu (cmecH LleHKepa, Xenau, cynmema-+ ykcycHasw KHC- 
NOTA), A 3aTeEM OKUCJANAaCb WepHOaTOM HU OOpabaTHiBaslach peakTHBoM Linda. 
SHaunTesIbHast YaCTb TyIMKOreHa Ha penapatax coxpanssacb. OTciofa MOXKHO 
C]leaTb 3aKJIOUCHHE, YTOTIMKOFeH Cepe4HOH MbIIIbI 3apOsbIla KyPHUbI OUCHb 
yYCTOHUHB K JeHCTBHIO He OObIUHBIX JIA BbIABJICHHA ruIMKOreHa (PHKCAaTOPOB. 

Ha caMbix paHHHX CTaHAX pasBHTHs Cepqa, C MOMEHTA 3aKsJaJ.KH H JO Ha- 
yaula COKpalleHHs, TMKOreH B HEM oTcyTcTByeT. IlosBaneTcA rmuKOreH C Ha- 
YaJIOM CepJlCUHbIX COKpaleHH (crayqua 9—10 comuTos, 33—38 yac. uHKyOauHN). 
Ilepppie cokpallenus cepfula (10 aHHbIM (7°)) apHTMHUHDI. OTO cy4yalinble M0- 
eprHBaHHA MHOSINKapa, CONpoBoxjaeMble NepHOaMM MOKOA, KOTOPppIe 
WATCA WO 5 Mu. PnuKkoren B STO BpeMA pacnouaraeTcA B Bue 3epeH UM KpyII- 
HbIX PblIOOK, OecHOpAOUHO NeKAMUX B WHTOMNMA3IMe BOMM3H Apa UH B KeTOU- 
HbIX aHacTomosax (puc. |, a). Eme ne cMBmasdcA BOeMHHO pasqBOeCHHAA YaCTb 
cepyua — oOuacTb Oyzyulero NpeycepqunA — He CoKpalljaeTcA HU, COOTBETCTBeH- 
HO, He COjepxKUT ruiHKoreHa. 

j K Momenty pa3BuTHA KpoBooOpallleHHa B KanHIIApHOH ceTu (cTtaqua 16— 
18 comuToB, OKOIO 2 cyTOK HHKyOaluu) Cepale BHOHE chopmupoBano. InuKo- 
reH pacnojiaraeTca Oecnopsqouno0 B (opMe KpyNHbIX TIbIOOK HH g3epeH. 
B To Bpema, a ocoOenHo Ha 3 CyYTKH HHKyOallMn, Coqep»xKanue PiMKOrena B Mpejl- 
Cep]{HH BbILe, 4eEM B KeNyouKe (puc. 1, 6, 6). ITOT akT MOMKHO CBASATb C TeM, 
uTO WeHTp aBTOMATHH B J[aHHbIM NepHok H3 *Kesyouka NepexoAuT B Wpescep- 
que. Takoe COoTHOMeHHe PIMKOreHa B NPeACepAuH HM HKeTyOUKe Coxpausiercsi 
Ha BCeX NOCIEAYIOWMX CTAaHAX pasBuTHA sapoybua. Ha 4 cyTku nHKkyOannn 
cojepskaHve H pacipefelenve TiMKOreHa B OCHOBHOH Macce CTeHKH cepylia 
HOMOOHO TaKOBOMY Ha Mpej{bilyuleli CTayMu, HO B TOHKMX BbIPOCTax MHOKapjla 
ACHO 3aM€THA HEKOTOPaH OPHeHTHPOBKa TVIMKOFeHOBbIX PuIbIOOK: OHH BbITATH- 
BaloTCA WH pachoularaloTcA WenOuKOH. OTO HavaJIbHbI] MOMEHT OPHeHTaluH Pvil- 
korena (puc. |, 2). K tomy Bpemenv, MOBAAMMOMY, MeHAeTCA XapakTep cepyeu- 
HOM J\€ATeJIbHOCTH — K MHOFeHHOMY THITy CoKpalllenuaA Cepia mpucoequysAer- 
CA HepBHad peryAuMA. Opventuposka ruiuKoreHa C Kako mocnexyromteli 
cTayueH BO3pactaeT, u y 7-CyTOUKOrO 3apofbIIa MOUTH BCe ribIOKH pacnonara- 
joTCA WenouKo (puc. |, Q). 

Buayase ravkoren He cBa3saH C MHodHOpHanamu. On nosBasneTca paHbue, 
yeM OOHapyxKUBAaIOTCH TepBpie MHOo*uOpvsH. Opnentuposka rankorena 
HaYHHaeTCH SHAYHTEIbHO NO3%Ke BOSHHKHOBCHHA TonepeywHol ncyepyeHHocTH 
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Pue. 1. amkoren B cepQue 3apogpilia KypHubl. a, 6, 2, 0 ue — cTeHKa *xKeyNONKa Ha 
PaABSHbIX CTAaMMAX HHKyOaWHH: a — 34 yaca; 6 — 3 cyToK; 2—4 cyToK; 0 —7 cyrox; 
e — 20 cyTok. 6 — cCTeHKa Mpeycepqua Ha cramqun 3 CyTOK HHkyOann 


muopuOpuian. Tepe, BbityneHweM ubitieHka — Ha 20 CyTKH HHKyOauHH 
(puc. 1, e) BeCb TlMKOreH OpHeHTMpoBaH MH pacmomaraeTcaA NO xofy MHopuO- 
pH. 


MockoBcKHH rocyapcTBeHHbId YHHBepCHTeT Tlocrynusio 
um. M. B. Jlomonocosa 23 I 1956 
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Woraagqer Ankanemun HaykK CCCP 
1956. Tom 110, Ne 2 


[PHCTOJOLH 


H. B. PAHKOB 


HYKJIEHHOBbIE KHCJIOTb! Y HH®Y3OPHU 
TRACHELOCERCA PHOENICOPTERUS (HOLOTRICHA) 


(ITpedcmaeneno axademuxom H. H. Axuuxosoim 11 IV 1956) 


B paOote no aqepHomMy alilapaty H J\eeHHIO MPHMUTHBHOM MopcKol uNdy- 
sopnu Trachelocerca phoenicopterus Cohn (*) mp noka3asm, TO y STOFO Bua M0Cc- 
JIé J@JICHHA Ne€PBOHAYaIbHO CBOOOHBIE 3a4aTKH MAKPOHYKJIeyCoB CJIMBaIOTCHA 
B CJIOMKHbI MaKPOHYyKJeyC, BHYTpb KOTOPOrO NoMmayaioT HW WieCTh MUKPOHYKsIe- 
ycos. TakuM oOpa30M BOSHHKaeT CBOeCOpasHoe cuIOKHOe APO. CyoxKupilt 
MaKpOHykJleyc He CMOco6eH K CaMOCTOATesIbHOMY JeseHuto. IIpu qemenun ocobu 
OH pa3pbIBaeTCA Ha [Be IIOJIOBHHKH, pacipeylessemble MEXKY NOVePHAMH HHIU- 
Bpugamu. Ilocnequwe mosyuaioT BCero OKOJIO MOJIOBHHbI XPOMATHHOBbIX 3epeH 
MaTepHHCKOrO CIOKHOrO Makpouyksieyca. Mukpouyksleycbl Ke JeATCA, H T0- 
JIOBHHa IIpOMyKTOB STOrO AeNeHHA TpeBpalllaeTcA B 3auaTKH MAKPOHYKJIeyCoB 
(11alleHTbI), KOTOPbIe, OMHAKO, PaHO OCTAHABJIMBaIOTCA B CBOeM pasBuTuH. B 
HHX IIPHCYTCTBYIOT TOJIbKO XPOMATHHOBBI€e 3epHa, MOJIyYeHHbIe OT MAKPOHyKuJley - 
COB; CHHTe€3a XpOMATHHA, XapaKTepHoro JIA WNAaleHT Apyrux UHdPy30pnii 
(7-4), He Hactynaet. B TakoM BHJe MNAeHTbI CIMBAIOTCH Mey COOOK Hu C Mos0- 
BHHKOM MaTepHHCKOrO CJIOMKHOFO MaKPOHYKJeyca B HOBbIM CJIOMKHbIM MAKPOHY- 
Ksleyc. CO%xKHbIM MaKpOHykKsleyc OefeH XpOMATHHOM; TocseqHHH BeCb TOy4eH 
OT MHKpOHyksleyCOB BO BpeMA PeOpraHHsallHOHHOrO Tpowecca, CoMmpoBoxyaio- 
mero Kaxkyoe jesweHHe HHpy3sopuH. 

Hacrosulee ucceqoBaHHe OblvlO NpeANPHHATO C WesbIO NOAPOOHOTO BbIACHe- 
HHA J[MHaMMKH HYKJICHHOBbIX KHMCJIOT B WHKse JeeCHHA aHHOrO BHA. 

Matepuas mo T. phoenicopterus Opi coOpaH Ha mMTOpasH OcTpoBos Besoro 
mops (Bp KanyasmaKkiicKoM 3amoBeyHHke), 3aduKCupoBaH cmecamu LlenKepa u 
Kapuya. Cpesbl oKpalliMBaJIMCb MeTHJIOBbIM 3eJIeHbIM — IIMpOHHHOM. JlesoKcu- 
puOonyksenHopaa KucsoTa (THK) Bpiapisnacb npH MoMomM peakunu Denb- 
rena. PuOonyksenHoBad KucnoTa (PHK) onpegemanacb 10 OKpacKe NMpOHHHOM, 
IIPHYeM KOHTPOJbHbIE Upenapatal OOpadaTHIBaHCb pHOoHyKsMeasol, BbIJeeH- 
HOt u3 Obrabeli nos2KeNy_oUHOK w%enespr (°). []poqomKuTebHOCTh HHKYOAaHH 
2 yaca npu 56° u pH 6,8. Bcero usyyeno oKoso0 500 undysopul. 

Ljuronmasma T. phoenicopterus MHTeHCHBHO OKpallIMBaeTCH MHpOHHHOM 
B Kpacublit upet (puc. 15, £, 3, puc. 2a). OcoOenno Oasopusbubl rpanysbi OH- 
TomMa3sMbl; WuddbysHad oKpacka BbIpawkena cyadee. PuOonykmeasa CHuMaeT 
6a3s0busMIO WUTONMaSMaTHYeCKUX PpaHyuJ, HO JIMUIb HE3HAYWTeMbHO OCMAaO HET 
muddysuyro oKpacky (puc. 1 Bu 26). Mosuqumomy, PHK s1oKanu3opana rvaB- 
HbIM OOpa3oM B rpaHysax WuTonsasMbl. MuTepecuo, To NocMeq{HUX 3HAYHTeIb- 
HO OOubUIe OH3 PECHHYHOM CTOPOHD! Tela, T. €. BOM3H ABHaTeJIbHbIX OpraHed 
(T. phoenicopterus umMeeT O{HOCTOPOHHUH pPeCHMUHbIM NOKpoB). SHayHTeNbHAaA 
ocTaTouHad 6a30pusHA, U3sBeCTHaA TaKxKe y Bursaria (°), cBa3aHa, O“eBHAHO, 
He c PHK, ac Apyrumu 6a30c:HsIbHbIMH BelecTBaMH, Audy3sHo pacupeyeeHHI- 
MH B UMTOMa3Me. 

Cnomxuoe agpo T. phoenicopterus (puc. 1 A, 5) umeer opasbuyto cdopmy. 
BuyTpu Hero BUAHI WeCTh MUKPOHyKMeyCOB HM SeMeHTHI COXKHOO MAKpOHy- 
Kueyca, MpeCTaBseHHbIe XPOMATHHOBBIMH 3epHaMu HM HyKseoNaMH. MuKpony- 


9QGq 
9 TAH, rv. 110, Ne 2 989 


KJl€yCbl JaroT pe3KO NOOKUTEIbHY1O peakuuio Penbrena (puc. | A) uv CoqepxKarT, 
CAEQOBATEIbHO, SHAYHTEbHbIE KOHWeHTpawHH JIHK. I]pu oxpacxe M€THJI0- 


Puc. 1. Hyxnennospie Kucnorel pH eseHHH cioxwHOrTO Apa Trachelocerca 
phoenicopterus. A — cpes3 tepes Hefenauleeca ALpo, henbren; 5 — To xe, me- 


THJOBbIN 3eeHbIHi — nHpoHHH; B — To Ke, PHOOHYKeasa, MeTHJIOBbI 3eneHbIit — 

NMPOHHH; J — crHpeMbI B Mpodase BTOPOrO JeJIeHHA MHKPOHYKsIeyCoB, debren; 

ZI — craqua naauent, dbebren;- E — To xe, meruvoBbiii 3eJIEHbIN — MMpoOHHH; 

PK — Monofoe ci10xKHOe spo, desbren; 3 — nosBenne HOBbIX HYKJIeOI B MOO- 

AOM Ape, MeTHJOBbIA seeHbI — NMpoHHH. Cpespr 5 pw. mu — MUKPOHYKuleyc, 

<p-M@ —— XPOMaTHH MaKpOHYKsleyca, HYKA — HyKseoNa, cnup — ciupema, na — 
MWaweHTa, Yyum.2 —Tpanysbl WHTOMIA3MbI 


BBIM SCJICHBIM — IIMPOHHHOM MHKPOHYKJeyCbl CHHe-PHOUeTOBLIC, T. ec. BOCIIPH- 


HAMaloT Kak MCTHJOBbIN 3eeHbIK, cuequuynEli gaa THK, tax y MM poOunu 
290 


K cmamve H. B. Patixosa, cmp. 289 


Puc. 2. Muxpodotorpamun cpesoB Yepe3 cw1ox%KHOe AZpo T. phoenicopte- 

TUS. @— MeTHJIOBbIii 3eJIeHbIi — MHPOHHH, XOpOWO BHAHbI HYKseOVJIl. 

6—TO ke mocwie pHOoOHyKsea3bl, HYKeObl Goee He OKPalLIHBalOTCA. 
Oe, 5 CO. OX 


K cmambe K. A. Pakmoposurza, cmp. 301 


Puc. 1. J — cummuactbl H CKonsenHe ribl6OK HepacTBOpHMOrO *KHpa B MeveHH palyxKHol PopeH 
B HaYae perenepaunn (I atam). Muxpodoto, Ox. 7, 06. 90 x; Okpacka cyJaH III © noKpackou 
TeMaTOKCHJIHHOM Bemepa 
J] — 11 91am; opmupoBanne OanoK NevyeHH; AApa pacnosox*KeHbl NO NepHdepHu CHMMIaCTOB, 
B [a3Me MHOFOUNCeHHbIe TpaHystbl HepacTBOpHMoro 2%KHpa. Muxpooto. OK. 7, 06. 90x; 
okpacka cyfan III c noKpackol rematoxcuiuHom Bemepa 
JJI — lI aran; mukpockomuueckand CTpykTypa opraHa MpHOsHKaeTCH K HOPMe; BHAHbI MHO- 
TOUHCJIEHHbIe ~MYCTOTbI — CJlefbl PpacTBOPHBLUWerocA 2Kupa. Muxpodoto. Ox. 7, 06. 90%; 
okpacka cyan II] c¢ nokpacKoH reMaTOKCHJIHHOM Bemepa 
JV—lV 9ran; ckonsenne ribiI60K HepaCTBOPHMOFO 2KHPa OKOJIO KPOBEHOCHOTO COCY]a,; OCHOB- 
HEA UACTb MapeHXHMbI MOJIHOCTHIO JIHLWeHa HePaCTBOPHMOIO %KHpa H HMeeT CTPOeHHe, THIMHYHOe 
AA pblO, BbIPAUeEHHbIX Ha HCKYCCTBCHHBIX KOPMax, Muxpedoto. ok. 7, c6. 90%; OKpacka 
cynan III c Zokpackoli rematoxcuuHoM Bemepa 
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puc. | 5). Tocne o6pa6orku puGouyKueasol mmponnnodusnsa MuKpouyKsley~ 
SOB He yMeHbuaeTca (puc. | B), T.e. onH He cogepwaT PHK. Tonucaxapuapt, 
MOrYINHE BbISbIBATh OasOPusHIO, B MHKPOHYKJeycaX OTCYTCTBYIOT; peakllHa 
> HOWHOH KHCOTOH — peaxTusom IIudda otrpuuatenbua. Tlocne o6pa6oTKn 
ropaAveH TpUxXJOpyKCyCcHOl KHCNOTON, yansmouleli BCe HYKJCHHOBbIe KHCJOTE 
(’), MHKPOHYKJIeyCbI TepecTaioT OKpallMBaTbCA KaK METHJIOBbIM 3e/IeHbIM, Tak 
1 TMpOHHHOM. Ilokosmueca MHKPOHYKJeyCbI COep2%KaT JOBONbHO MHOFO GeNKa: 
OHH alOT HHTCHCHBHOE OKPalMBaHHe B CHHHH UBeT C peaKTHBOM Ha OenoK — 
cyJIEMOBLIM PacTBOpOM Opomdenososoro cunero mo Masna, Bpesepy u Aupcbepty 
(*). Bepoatuo, mHpoHHMHOpusINA MUKPOHYyKseycoB CBA3aHa C IpHCyTCTBHEM He- 
A3BECTHBIX Oa30HJIbHbIX BeLECTB, HE IPHHaMexKalluX K HYKJICHHOBbIM KUC- 
AOTAM HIM MoMCaxXapuyaM, HO paCTBOpAeMbIX ropsxuelt TPHXJOpyKCyCHOH KUC- 
OTOH (KucEIe SerKH?). pyroe BosMomHOe OODACHEHHE H3IOKeHO HIKE. 

XPOMATHHOBbIE PpaHyJIbl COMRKHOTO MaKPOHykKseyca JaloT ACHO BbIparKeH- 
Hy!0 peakiuio Mebrena (puc. | A); mpuH oKpacke MeTHJIOBbIM 3es1eHbIM — TK- 
POHHHOM OHH OvleqHo-seneubie (pic. | 5). TlopuquMomy, onM CofepxKaT TOKO 
HK. 

Hyks1eouIbI CIO*KHOPO MAKPOHYKeyca OTPULaTebHbI 10 Denbreny (puc. | A); 
MMPOHHHOM OHH OKDpaluHBaloTCH B sApKO-KpacHpii uBeT (puc.1 5B u2 a). 
Jleicrsue pHOOHYyKJeasbl MOJIHOCTbIO CHMMaeT OKPalIMBaeMOCTb IMHMPOHHHOM 
(puc.1 Bu 26). Takum o6pa3om, nykseomb comepxaT PHK 8B 3HauuTebHOl 
KOHIeHTpauuu, HO He cogepxxaT THK. Hykmneonpr coqepxkaT TakxKe MHOrO Oes- 
KOB,; OHH Be€CbMa HHTCHCHBHO OKPallMBaloTCA CyseMol — OpomdeHOJIOBbIM CH- 
HHM. Kapwomia3Ma CJIO%KHOTO MaKpOHykJleyca He COJepxKUT HYKJICHHOBbIX KHC- 
JOT. 

B mpodase MHTOTHYECKOrO JeJICHHA MHKPOHyKseycoB oOpasyerca ebren- 
NOJOKUTeIbHaA Cnupema (puc. | J). [uponnnodusua MUKpoHykKsleyCoB pH 9TOM 
wcuesaeT — CIMpeMa OKpaluMBaeTCA METHJIOBbIM 3€JICHbIM — IIMPOHHHOM B YHCTO 
3eJIeHbIM UBeT. Peakuna Ha Oenku (cymema — Opom@enouoBbli CHHHM) B MIpo- 
(base pesKo ocmadeBaer. IlopuquMomy, UCuesHOBeHHe MMPOHHHOUHH MHKpO- 
HYKJI€yCOB CBA3AHO C YMeHbIICHHEM KOJIHUECTBA GeKOB (B TOM 4uCIe Oas0uJb- 
HbIX) B HadaJie MHTO3A, 4TO H3BECTHO H JIA Jpyrux opraHu3mos (°). OqHako He 
MCKJIOUeCHA BOSMOXKHOCTH, 4TO uacTb JIHK B nokosmlemca MMKpoHykuieyce je- 
NOJIMMepH30BaHa HW KpacuTCA MOSTOMY MHPpOHHHOM (7), a B Hadase MHTO3a CHOBa 
NOJMMepH3yeTcA, H 9TO MIPHBOJUT K HCYe3HOBEHHIO TMPOHHHOHINN. 

B metacbase MuTo3a MHKpoHykKuleycos BcaA JIHK KoneHTpupyetca B @eub- 
TeH-IOJIOMKUTEIbHBIX XpoMocomax. BepeteHo He cogepxKuT Hu JIHK, nu PHK. 
B resoda3e B MAKPOHYyKJleyCax CHOBa TIOABJIACTCA NHPOHMHOUJIbHOe BeLeCTBO. 

3auaTKH MaKpOHYKJeycoB (MaleHTbl) BOSHHKaIOT B UMC WeCTH B KaxK Ol 
ouepHeH ocoOuw BO BpeMA peOpraHH3alMOHHOrO Mpowecca, .COMpoBorw*arollero 
meneuue (1). Mukponykusleyc, ipeppalianch B IIalledTy, NpOXOMUT cTraquio CMpe- 
Mbl, CXOJHY!0 Cc mpocdasoHv mMuTosa. Cnupema deibreH-NosOxKUTeIbHa, COMep- 
x«uT JIHK. Muponunoduaua MukpoHyKJeycow ucuesaeT BO BpeMA OOPas0BaHHA 
CIHpeMbI, KaK HW pH MuTose. CnupeMa OKpaliHBaeTCA TOMbKO METHJIOBbIM 3eJle- 
HBIM. Bo BNOJHe pa3BHTbIX MwaleHTax coMpeMa pactiaflaeTcA Ha OT/eJbHbIe 
XPOMATHHOBBIe 3epHa; 9TH 3epHa *erbren-nosoKUTeMbHbI (puc. | J[) u oKpaumn- 
BalOTCA METHJIOBbIM 3euleHbIM (puc. | FE), T. e. BksouatoT B CeOa HK. Pudony- 
KJIGCHHOBOM KHCJIOTbI HH HHbIX NMPOHHHODHJIbHbIX CTPyKTyp WwaleHTbl HE Co- 
qepxatT. B muatenTax Maio Oeka, Cy No cmaOoH peakuuu C cyJeMoH — 
OpoM@eHOJOBbIM CHHUM. 

Tlocne cimAHHA MaleHT MEXxKLYy CcoO6ok uC MOMOBHHKOM MATePHHCKOLO CJIO%K- 
HOrO MaKpOHyKsJleyca, COCTOAMLeH H3 HYKJCOJ H XPOMATHHOBBIX 3epeH, OOpa- 
3yeTca JouepHee CiOxKHOe Apo. Cogepxauue JTHK rpanyuibl W1alenT Hemocpey- 
CTBCHHO CTaHOBATCA XPOMATHHOBbIMH 3epHaMH CIOKHOrTO MakpOHykKweyca. 
SameTuoro yBeiuueHuaA KomuuectBa JLHK mpu sToM He NponcxoguT (cp. px. 
1 JI u 7K). Bexopes «HOBO» NoOBHHE WOYepHerO CIORKHOTO AAPA NOABJAIOTCA 
MOJIO{bIe IMPOHHHOUJIbHbIe HyKNeoubI, Cofeprxamue PHK (puc. 1 3) u OnicTpo 
pactymme. Takum o6pasom, PHK cjoxkHoro MakpoHyKuJleyca KOHWeHTpUpyerTcAa 
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HCKJNOYHTEIbHO B SAPbILIKaX, MOPYLLHX BOSHHKaTb 3aHOBO B CJIOKHOM AMPe,, 
WM OTCYTCTBYeT Ha PpaHHUX CTaMAX pasBHTHA MaKpOHyKJeyca — B MMaleHTax. 
Samerubix u3MeHeHHii PHK untonsma3MbI BO BpeMA AeseHHA HHySOpHH MBI He: 
HaOwofaJu. 

Jina OombuiHHCTBa MHdysopH XapaKTepHO OYeHb OOJIbINOe KOJHYCCTBO) 
THK b maxponyxueyce (?,°,°,!°-"4). Jum HemHorne cpopmpr, Hanpumep Colpoda' 
steinii (1°) u Nassula (#4), oOmajjaioT CHH2KeHHbIM KOJIMYCCTBOM THK. Kpome: 
JIHK, 8 Maxponykuleycax undy30puit oOpluHo mpucyTctayet u PHK, sloKasu30- 
BaHHad Wuddby3Ho B Kapvonmasme (14,15) wm B HyKmeomax (°,'°). [pu cpaBHeHHH | 
9TOit THIMUHOL KapTHHbI C pacnpeyeseHveM HYKJeHHOBLIX KucOT y T. phoeni- 
copterus 6pocaetca B rasa Masioe KomuuectBo JLHK 8B cmoxXHOM MaKpOHy-) 
Kuleyce 9TOrO BUa, a TakxKe peskoe Mpeodslaqanue PHK nag THK. Cnoco6-. 
HocTbIo K cuHTesy JLHK o6sayaioT, o4eBHAHO, TOJIbKO MHKPOHYKJeyCbl,; BCA 
HK caoxHoro Makpouyksieyca NovlyuyeHa OT MHKPOHyKJeycoB wepes CTaHIo 
mulalent. Hecnoco6noctb c1oxKHOrO MakpoHykseyca kK cutesy THK apaserca, 
BePOATHO, IPHYHHOH ero HeCMOCOOHOCTH K CaMOCTOATeIbHOMY JeJICHHIO H He- 
OOXOJMMOCTH ero peopraHH3allHH 3a CUeT MHKPOHYKJIe€yCOB IIpH Kar%KOM jese- 
HUM OCOOH. 

Uto kacaetca PHK, To cnoxHbIli MakpOHyKJeyc Cloco6eH €€ CHHTE3MPOBaTb, 
HM OHA HaKallJIMBaeTCA B AMPbIIKaX B 3HAYHTeJIbHOM KOJIM4ECTBE. 

IIpeqctaBaseT HHTepec CxoAcTBO Mpodasbl MATO34 MUKpPOHykKsleyca C Haya- 
JIOM OOpa30BaHHA MWaleHTbI: B OOOHX Cy4adX MHKPOHykKJleyc TepxeT MHPOHH- 
HOMHIMIO, KOJMYeCTBO Geka yMeHbIUaeTcA, cbopMupyeTca coxepxKaman THK 
cnupema. Orcytctsue PHK B muatleHTax XapakTepHo H JIA paHHHX CTaqu pas- 
BUTHA WaleHT Apyrux undysopun (?,1’). [Ipucyrcrsue Oobwioro KOJMYeCTBA 
PHK 8 wuTonma3me TunM4HO qua uNcysopul (3,°,1,18,1°). T. phoenicopterus 
He SABJIAeTCH 3eCb UCKJIOUCHHeM. 


JleHHurpaycKHi rocyJapcTBeHHbIli yHUBepcuTerT Tlocrynuso 
uM. A. A. )Kjanosa! 30 I 1956 


UMTHPOBAHHAA JIATEPATYPA 


1Y.B.PauKos, Soon. xypu., 34, 4 (1955). *%10.U.UTomaauecKun, Arch. Pro- 
tistenks Sl.73) (1984)5 SB. Ra ses h ach at. Jee xpreZoolk il. 3)m(95(0)) sue men 
sesh'achar, CoMaS, Dia ss) Physiol’ Zool 27 31954), 2 Je Ba arcihre t1Ganesocs 
Biol., 133, 88 (1940). ® E.H.T pomosa, Yu. 3am. Jlen. neq. unct. um. Tepuena, 70 (1948). 
7 ES.5 lowimib,, Quart. Reve Biol... 25, 31(1950).5 meuDseM aizt asePae Bi mene nie 
Alfert, Biol. Bull., 104, 1 (1953). ® T.O.Caspersson, Cell Growth and Cell Fun- 
ction, 1950.. 7° E. Reicheénow, Arch. Protistenk., 61, 1 (1928). “4 S.A. Wuagrep, 
Pycck. apx. mpotuct., 8, 1—2 (1929). 4E.H. I pomosa, 3002. xypx., 20, 2 (1941). 
13 P. B. Weisz, J. Morphol., 84, 2 (1949). 14 M. J. Moses, J. Morphol., 87, 3 (1950). 
if. H. Pocxun, A.C. Il uu36y pr, JAH, 42, M8 (1944). 1% B. R. Seshes 
char, J. Exp. Zool., 124, 1 (1953). 1” JIL.C. Tem xosexaa, Buon. xypu., 5, 2 (1936). 
a). WM. Pockun, A. Colunus6ypr,-gIAH, 43, Nes (1044). 2° By Ore 
kosBa, JIAH, 55, Ne 6 (1947). 


292 


Jloxaagqn Akanemun nayk CCCP 
1956. Tom 110, Ne 2 


Tr HCTOJIOPH A 


JI. B. CYBOPOBA 


HCCJIEMOBAHHE MUTOTHYECKOU AKTHBHOCTH 
M1PH BOJIEBOM PA3]PAXQKEHHM HW BBEJEHHH AJIPEHAJIMHA 
Y HEKOTOPbIX MJIEKONMMTAIOWINX HW MTHU HA PASHbIX CTAAHSAX 
UHAUBHAYAJIbBHOTO PASBUTHSA 


(ITpedcmaeaexo axademuxom JI. A. Op6eau 3 IV 1956) 


B mocmeqHee BpeMA TIpH H3yYeHHH peryJIAWHH MHTOTHYECKOH aKTHBHOCTH 
B OpfaHH3Me BbIACHHJIOCb, ITO OoeBoe PaspaxXeHHe 2KHBOTHBIX, MCXAHHYECKOE 
HJM QeCKTPHYeECKHM TOKOM, IIPHBOAHT K pe3KOMYy afeHHIO YMCA JenAMHXxca 
KJI€TOK B TKaHAX (?°). IIpH aHamH3e MeXaHH3Ma STOO ABJICHHA BbIACHHJIOCD, 
YTO OONDINYIO POb B PeaKUMH MIpaeT BbIAeIAeMbIN HaMO“VeUHHKaMH aypena- 
muy (7, °, 2°), aTakxxe MOBHHMOMy, MOryT HUMeTb 3HaveHHe Kak OCOGeH- 
HOCTH JuddepeHUHpoBKH CaMMX TKaHeH, Tak H, CTeleHb pa3BHTHA Apyrux 
CHCTeM OpraHH3Ma, y4aCTBYIOWMX B oOcylecTBIeHHH peakunu (’, 8). 

OjHako BCC H3BeCTHbI€ B STOM HallpaB- Panu anes 
JIGHHH HCC€{OBaHHA BBbINOMHCHbI TONbKO ayarornueckad AKTHBHOCTR  TKaHetl 
Ha Mpluax HW Kppicax. [losTomy WemecooO-  gspocaix KpomuKoB mIpH pagipaxxeHHH 
Pa3Ho OBIJIO U3YYHTb PCAKTHBHOEC TOPMOXKE- IIeKTpHYeCCKHM TOKOM H_ BBeeHHH 
HH€ MHTO3OB y APyrHX %KMBOTHBIX, H mpex- alpeHailMHa (YHC0 MHTO3OB) 


ye Bcero y pa3JIHUHbIX MJICKONMTAIOWIUX, ar) of ge guitare 
C Weblo MOMyIeHHA OMOJHUTeJIbHbIX ki | 5858 |An3s 
JaHHbIX, MO3BOJIAIOMIMX yruyOuTb mpey- g9 ESe8 Seo 8 
CTaBJIGHHE O Me€XaHH3Me peakIIHH. a os |ess 
TIoq0nmbITHBIMH = %KHBOTHBIMH  CJLYKHJIE 

KPOJIMKH, KOUIKH, MOPCKHe€ CBHHKH UW Ky- KouTpowtb i) 37,4 36,8 
ppt. B Kax]oM onbiTe C HOBOPOxKeHHEIMH oe noe 3 3,0 8,3 
XKMBOTHBIMH UCMOJb30BaIHCb OCOoOH 13 labeenol es 1,0 | 12,3 


OHOrO ToMeTa. 

DKuBOTHbIe B TeyeHHe 2 uac. NOABepramuch GoeBOMy pa3[paxKeHHio Mexa- 
HHYECKOMY HIM IepeMeHHbIM 3JIEKTPH4YeCKHM TOKOM, JIMOO MOBTOPHOMY BBe- 
WeHHIO apeHasuua. 

Tloq uMMepcHeH Ha TOTaJIbHBIX MpemapaTaxX poroBull H Cpe3axX KOXKH, NoOL- 
CYHTbIBAIOCb YHMCJIO MHTO3OB TO (a3aM B ONpeseseHHOM uMCe MONel 3peHnit 
(oqHO Tome 0,124mm?). Matepvan duKcupopasca *xuyKocTbio ByasHa. Totasb- 
Hble IpenlapaThl OKpallMBaJIMCb TeMaTOKCHJHHOM 10 SICBOMHy, Cpe3bl — rema- 
TOKCHIHHOM Kapauyun. 

OnbiTbI, MOCTaBJICHHbIe HA B3POCJIbIX KPONMKaX, WOKa3aH, ATO y HUX, Kak 
My MbIllelH u KpbIC, MOCJI€ yKaSaHHbIX BO3AeHCTBUH pe3KO NaylaeT MUTOTHUeCKaH 
AKTMBHOCTb TKaHeli (Ta6u. 1). 

Y HOBOpOXKJeCHHbIX KPOJIHKOB, KAK HW OJHOHEBHBIX MBILUeH, HH IIpH OMHOM H3 
yKa3aHHbIX BOSJeHCTBHH YHCIO JeAWJMXCA KJIETOK B TKAaHAX HE Me€HAOCb 
(ra6n. 2). [Ipu 9ToM KpOJIMKH, KaK H MBI, y2xKe B NepBble CyTKH Moce poxkje- 
HUA OTBeUAIH pe3KO BbIPaKeHHOH ABUTAaTeIbHOH peakWMeh Ha OoweBoe pasypa- 
2KeHHE 3JIEKTpH4ecKuM TOKOM. Ilocje BBeeHHA apeHaluHa HaOmMO_aoch yua- 


DeHHe AbIXAaHHA WU BAJIOCTh. 
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eal On gieke tcl 


MutoruuecKkad aKTHBHOCTb TKaHel HOBOPO?KACHHBIX KPOJIHKOB MOCJe BO3LeHCTBUA SeKTPH— 
ueCKHM TOKOM H BBeJleHHA afpeHasHHa (YHCJIO MHTO3OB) 


a 3 = ; 2 = a = : Re 
3 2 x s o e as Ss s = s a a as 
Sv ledcleturee | ate fetal all 2 lees | tole Ol ee Wlaneaie 
InuTeaIuh poroBuny InumhepMuc KOXKH 
(100 none 3peHusa) (100 none 3peHHsa) 
il 1 | 158 3 | 75 4 | 136 1 1 68 3 58 4 40) 
2 | 429%) — | — 5 76 2 48 — — 5 28 
Z; 6 50 |) ye 9 33 2 6 52 8 40 9 34 
7 47*| — | — | 10 39 7 4A — — 10 44 
CpeaH. |96,0| |64,5| | 71,0 Cpenn. | 03,0 | | 44,0 | | 36,5 


* 3Be30uKaMH OTMCUCHbI KOHTPOJIbHbIC XXHBOTHBI€, KOTOPbIM BBOLHICA PUSHOMOrHYeCKHID 
pacTBop. 


PeakTHBHOe TOpMOXeHHE KJIeTOUHOTO JeeHHA ObWIO OOHapyxKeHO HaMEL 
y KoTaT (Tra6u. 3 u 4). pupeqennpie JaHHble MOKa3sbIBaloT, YTO B TKAaHAX 11/,- 
MeCAYHBIX KOTAT (TaOm. 3) HaOmIOMaeTCA peskoe YMeCHbINeHHE YMCA JeNAWLAXCA 
KuleTOK. B cary4anx, rye OOuLee YNCJIO MHTO3OB OTHOCHTEJIbHO BeJIMKO, OHO IIpey- 
CTaBJIGHO, B OCHOBHOM, TOCJeqHHMH (ha3aMH MHTO3a. STO uMeeT MeCcTO B I*/,- 
YaCOBbIX OMbITaX H OOYCJIOBJICHO TEM, UTO HAYABLUMECH MHTO3bI He yCMeBaloT 3a- 
KOHYHTHCA. HeoOxoquMo OTMeTHTb, YTO B SIMTEIMH POrOBHUbI SpPeKT BbIpa- 
2KeH pesue, EM B SMMAeEpMHCe KOXKU, ITO HAOMOAaNOCb H Y B3POCJIbIX KPO- 
JIMKOB, a Tak»xKe y MbllueH pasHoro Bospacta (*). 

TaOnmuna 3 


VismeHeHHe MHTOTHUCCKOH AKTHBHOCTH B TKaHAX 11/-MeCsHUHbIX KOTAT Moce 411/5-uacoBore: 
BO3SeHCTBHA 9JIEKTPHYeCKHM TOKOM H ajipeHaJIMHOM (4HCIO MHTO30B) 


x OnutTenuH poropuy (100 none Onugepmuc KxoxKu yxa (200 noneit 
5 3peHHa) * 3peHua) 
= 
= P (i pl) 
Se ar | anlN A ie Be) re wo a). eee 
a i om Os 
KouTpoub 4 30 Dil 4A 46 | 174 ve 21 4 7 36 
Din 49 76 3 8 | 106 6 on ya 6 46 
QexTp. ToK 3 0 0 0 4 4 4 0 0 0 il 
4 0 10 7 38 (39) 4 5 0 4 10, 
Aypenasuu, 4 mr/xr 3 0 a 6 20 31 0) 8 4 9 18 
6 0 8 2 84. 94. if 8 4 MA) PM 


* II, M, A, T o3nHayaioT cooTBeTCTBeHHO Mpo-, MeTa-, aHa-, u Teoasbl. 


Y HOBOpOReHHbIX KOTAT (TAO. 4) COCOOHOCTb K peaKI[MH TOpMoxKeHHA MH- 
TO3OB BbIPaxKeHa TaK Ke yeTKO, Kak H y 1?/;-mecauHbIx. B sTOM OTHOUIeHHH, 
KaK H 110 HEKOTOPbIM JpyrHM (Pu3HOJOrM4YeCKHM NoKasaTenaM (4), KoTATa OKa- 
SbIBaIOTCA Oosee 3peIbIMH, YEM HOBOPOXKECHHBIE MbILUH HM KPOJIMKH. 

OrueTiHBOe CHHXKCHHeE MHTOTHYCCKOM AKTHBHOCTH B poroBule B OTBeT Ha 
yKa3aHHble BOSeHCTBHA HaM ylaOCb HaOMOLaTb M y HOBOPOXCHHbIX MOPCKUX 
CBHHOK (Ta6m. 5). 

[IpupeyenHbie JaHHbIe MOKasbIBaIOT, YTO B OMHUX Cuydanx HaGmofaerTcs 
SHAYHTeIbHOe CHWXKEHHE YMCA MHTO3OB (KHBOTHBIC NeNe 2, 6, 7, 9), B ipyrux 
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LaGuvena WAG Honan % 


UsmeneHHe MHTOTHUeCKOH aKTHBHO- MuTOTHYeCKad AKTHBHOCTb 9IHTeIHA poroBuL 


€£TH B TKAHAX OJHOMHEBHbIX KOTAT HOBOPOXKCHHbIX MOPCKUX CBHHOK MocsIe BO3- 
(4HCcJIO MHTO3ZO0B B 100 nomax WeHCTBUA 9JIEKTpH4YeCKHM TOKOM H ajlpeHasiv- 
3peHHaA) HOM (4HCJIO0 MHTO30B B 100 nomax speHHs) 
is re es ie a lage Ls 5 = = _o rs x | Fa oe 
ems ee} 5 kes ean ole | eo] #o1 6.) 2 
a 5 5 se SR a = a | 52 ee s 
= : g rota eS Bs = i : iS os | ile] S| 2, 
° = = 4s & 55 a ° % ey x Fy 3 x mM % & 
or uj o = oF j or Sal OF COLTS ci] s 
2 a 5 a x 4 = S 4 4 5 3 con S ef z 3 5 
= 2 a rs. | el les ae ra ca Salle ea Ia ee ceo ee tas 


IUMHTeCIHH poroBuL 


4 1 | 44 De) aah | ee |e 

MET PATON 2 [G [ye FOF i a UG a tins | ling nel Sang == 
2, 4 CEN Bell Ae 5 3 Ae |i yl 6 el O! RSS | ES eS 
SiO — 9 u —}|— 

: Aiea iO) Vee ASV NES Petty MI Ge A eee) 

IunumepMuc KOXKH yxa Blot) q3°eece meen ee ale 
CO i aA Uh el ee Ne IE ie AGL Altes |i ALP 

4 4 | 49 A PASell, 8 1a OM — oe Ones 
2 4 | 48 Be AOS Ee 6 Ae (Aer = eI eh ee me 


OHO He BbIPaxKeHO JIM BbIPaxKeHo ca6o. B cpeqHeM y KOHTPOJIbHbIX 2KHBOTHBIX 
Ha 100 noeH speHua npuxoqutca 53,2 MuTOSa, Y NOAOMbITHDIX MOUTH B 2 pasa 
meuHblue — 28,5. 

Y B3pOCNIbIX MOPCKHX CBHHOK, B IIpoTu- Ta6auna 6 
BONOJIOMKHOCTh BCEM JPyIHM HCCMEAOBAHHBIM Myroruueckad aKTHBHOCTh TKaHelt 
MJICKONHTAIOWHM, HH ABYXYaCOBOE Pas parKe-  BspocbHIX MOPCKHX CBHHOK TIpH jeH- 
He 3JIEKTPHYECKHM TOKOM, HH BBeJeHHe aj[- CTBHH 3eKTPpHYeCKHM TOKOM H BBeje- 
peHanHHa He BBbISBIBANH TOpMoxKeHuA MuTo- #4 aapenanuHa (4HcNO MuTOSOB) 
THYeCKOH aAKTHBHOCTH B POroBHIle H B KO- 


: t eS aay 
Ke (Ta6n. 6). 2 Bee Se 
OToT, WapayoKcasbHbi Ha NepBbI BST IAL, Sea eee 
«paKkT 9KCIe€PpHMeHTAaJIbHO uccegoBaH (I. C. 2 | SES | SES 
CtpemuH uv JI. B. Cysopospa) u o6bacHeH 2 | of8 | ce 
TeM, 4TO B JaHHbIX OMbITAX MOPCKHe CBHHKH 
HaXOMWJMCb B  COCTOAHMM YacTH4HOrO C-  Kourponp 1 65 18 
aButTamuHosa. IIpu ero ycTpaHeHuu peak- 2 58 24 
THBHOeG TOPMOXKeCHHE MHTO3OB OCYILeCTBJIA- 3 65 15 
“OCb Y MOPCKUX CBHHOK, KaK HY APYTHX y,00) noe | 4 57 18 
MJICKONHTArOulHx. 5 68 WA 
Ham mpescTaBusacbh BO3MOXKHOCTb HCCe- 
JJOBaTb CMOCOOHOCTh K peaKTHBHOMy TOpMo-  AZpeHasun, 6 72 27 


2KeHHIO MHTO30B y Kyp; 3TO UpegcTapaaano } MI/Kr Beca 

WHTepec, TaK Kak JO CHX MOp H3y4aHCcb 

TOIbKO MJleKONMTaouHe. AnaH3 pesybTaToB MoKa3a (TaOn. 7), YTO y Kyp 
He HaOmloaeTCA peakTHBHOrO TOPMOXeHHA KeTOUHOrO JeeHHA B SNUTeENIHU 
‘poroBulpl. 

TakuM OOpa30M, pe3yJIbTaTbI MpoBeqeHHOrO MCCeOBAaHHA NoKa3sasu, 4TO 
peaKTHBHOe TOPMOX*KeHHE KJETOUHOFO JeeHHA KaK Ip SomeBOM pa3s_paxKenun, 
Tak HW pH BBEJeHHH apeHasMHa OOHAPyKUBaeTCA HE TOKO Y KPbIC H MBIWEl, 
Kak 9TO ObIJIO YCTAHOBJICHO PaHbille,HO H y A pyruX MJIeKONMTAIOWUX, B YaCTHOCTH 
KPOJIMKOB, KOUI€K H MOPCKHX CBHHOK, CJleqOBaTeJIbHO, 9TA peakKIMA ABAeTCH 
“paCIIpOCTpaHeHHOH WH UMeeT 3HAYeCHHE B peryJAWHH KETOUHOTO JemeHUA y pas- 
JIMWHbIX MJICKONMMTAIOWHX. 

Ilo Ha6mogenusam T. C. Crpemuua u V1. B. Berakopcxor TopMomwenusa KseTOU- 
HOPO J[esIeHHA TPH M€XaHHYeCKOM pa3s{paxeHHH He HaGMOaNOch y JIATyIeK. 
*PeakIlHA OTCYTCTBYET Take, 0 HaLUHM JaHHbIM, y Kyp. OTO MO3BONAeT yMaTb, 
“ITO CHOCOOHOCTb K Pe€aKTHBHOMY TOPMOKeHHIO MHTO30B BOSHUKaeT Ha NO3KHUX 
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97TallaX SBOIOWHH HW YTO OHA TIpHCylla, MoOxeT OpiTb, JIMUIb MJICKONHMTAIOUiMe 
O ToM, ¥TO AA OCyulecTBIeEHHA U3y4aemMoli peakUMH BaxkHOe SHaYeHHe 
MMeeT BbICOTA OPraHH3allMH MKHBOTHBIX, POBOPAT Take NOJYYCHHbIC HAMM JaH- 
HbIe O BO3HHKHOBCHHH HW pasBHTHH CMOCOOHOCTH K PpeaKTHBHOMy H3M€HEHHIO 


MUTOTHYeCKOM AKTHBHOCTH B OHTOreHe3se. Y MbILllIel CHOCOOHOCTb kK peaKIUHH, 
CBOHCTBCHHaA B3POCJIbIM 2KHBOTHbIM B 


TOJIHOll ~Mepe, pHoOpetaeTcH MexKYy 

Ta6aunua 7 
6 u 14 quem MOCcTSMOpHOHaJIbHOrO pa3- 
MutToruyeckaat AKTHBHOCTb SMHTeEMHA poro- BHTHHA. IlopuyqumMomy, TaK we NMO3SWHO, 
BHI, 4-mecsAYHbIX KYp NOce MexaHHyecKOrO  KaK H Y MbILWeH, BOSHHKAeT CIOCOOHOCTb 
pas parxkeHhA oat BBeJeHHA ajlpeHaJIHHa K peakuun y y KPOJIMKOB, MOCKOJIBKy 


(uncio MuTO30B B 100 nomax speHHs) 
Y HOBOPOX]CHHBIX KPOJINKOB, Kak Hy 
MplueH, OHA elle oTcyTcTByeT. Takoe 
NoNe Yucwsio 
oo eal Mea CXOJ[CTBO BO BPeCMC€HH BOSHHKHOBeHHA 


peaklMH y Mbillleli WH KpOJsHKOB OOy- 
CJIOBJICHO, HOBHAHMOMy, TeM, 4TO OOa 


Koutpoab 4 140 9TH Ba X%KHBOTHBIX POXKJalOTCA OTHO- 

Aa CHT@JIbHO MaJIO pa3sBHTbIMH. Y MOPCKHX 

CBHHOK HW KOTAT yxke B MepBble CyTKH 

MexaHuueckoe pas- 4 7 MOCM€ POX CHUA TOPMOXCHHE KeETOUHO- 

ss nana ve TO J[@I@HUA OKa3alOCb TaKHM K€ Kak H 

“eee. 4 : at y B3pocuIbIx. Bo3MOxKHO, ITO OHO y STHX 

rHYeCKHH 

pacTsop 8 50 2KHBOTHBIX IIpucyile H IMOpHoHam. OT 

A ihc eae Dac) ; ae JMUMe KOTAT HU MOPCKHX CBHHOK 
, ( ur/er 

ee 10 70 OOYCNOBIeHO, OYeBHHO, TEM, YTO OHH 


K MOMeCHTY POXCHHA OKAa3bIBaIOTCH 
OTHOCHTeIbHO BbICOKO pasBHTbIMH. B 
OCOOeCHHOCTH 93TO OTHOCHTCH K MOPCKOl CBHHKe, KOTOPas, B OTIMUHE OT MBILUeH, 
KPOJIMKOB HM KOUI€K poxkaeTca C OTKPbITbIMH TiasaMH M ye C MepBbix AHEM 
MOCM€ PORKMCHHA CNOCOOHA CAMOCTOATeIbHO TepeqBHraTbcA WM MUTAaTbCcsA. 

Bompoc 0 ToM, IpHcyla JIM peakWMA TOPMOXKEHHA KMETOUHOLO JeeHHA B OT- 
BeT Ha OowleBoe pa3paxeHHe TOMbKO MJIEKONMTAIOWIMM, a He pyruM 
PpylliaM XKMBOTHBIX, HeJIb3A CUNTATb OKOHYATEbHO PeWIeHHbIM. JH STOrO Tpe- 
OyeTcA IpoBeyenHe HCCIeE{OBAaHHA B Oomee WIMpOKOM Mane (Ha ampuOuAX, pen- 
THJIMAX HW TTHWaXx). 

Ha6mojenuad, MpOBeAeHHbIe Ha Pa3MMUHbIX MJIEKOMMTAIOWUxX PasHOTO BO3- 
pacTa, BbIABUJIM CXOJCTBO BJIMAHHA Ha MATOTHYECKYIO AKTHBHOCTb OoweBoro pa3- 
APpaKeHHA WH BBECHHA AalpeHasIMHa: TOPMOXeHHE MHTO3OB MpOMCXO_UT 1H60 
Kak IPH OoJleBoM pa3ypaxKeHHv, Tak MH Mp BBeAeHHM afpeHamuHa (B3pocmpIe 
MbUUH, KPOJIMKH, KOUIKH, HOBOPOXIeCHHbIe KOTATA H MOPCKHe CBHHKH), JIH6O OHO 
OTCYTCTBYeT TOcsie OOOUX BOSeHCTBUH (KyPbI, HOBOPOXKCHHBIe MbILWH , KPOJHKN). 
OTH (akTb! MOXTBepxAaloT uMelomNlMecH B wHTepaType yanHpe (!,9,1°) 6 
TOM, 4UTO B HCCIeyYeMOM HAMM peaKTHBHOM TOPMOXKeHHH KJeTOUHOrO eneHus 
pH OomeBoM pasjpaxkenuuv OoMbLUIyIO pOMb UrpaeT BbIeMAeMBIM HaynouewHH- 
KaMH aj[peHaJHH. 


Tlepppiit JlenuurpaycKua MmequiuncKkai MHCTHTYT Tlocrynuao 
um. VW. II. Ilapnosa 27 III 1956 
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PHCTOJOTHA 


H. JI. IOUJKEBHY u B. B. KEAPOBCKHH 


“ACTOXHMUYECKHE HCCJIEQOBAHWA BEJIKOBOrFO TPHIMTO®AHA 
B HOPMAJIBHbIX TKAHAX Y HEKOTOPbIX MJIEKONMMTAFOWIUX 


(ITpedcmasaeno axademuxom H, H. Axnuxxosoim 11 IV 1956) 


Mobi u3y4am pacnpeesenue ocTaTKoB TpulTopana B OemKax HeEKOTOpBIX Op- 
‘AHOB MJICKOMMTAIOUX Mp MOMOLIH MeToya, IpeqoxenHoro B. B. Keqpospcxum 
i K. Il. Tpyxayeson ('). Marepuanom yaa uccneqoBaHuA CyKHIM rilaBHEM 
)OpasoM MOPCKHEe CBHHKH, KPbICbl, YaCTHUHO COOaKH M KpomHKH. CymecrBeH- 
[bIX BHJOBbIX pa3JIHYHH OOHApyxKeHo He OpiO. 

@MuKcaunaA: x%uAKOCTS lappepa (cnupt—dopmom), xuAKocTh Kapnya 
} OPHTHHAJIBHOM pelfente H B MOAUuKauHH Keqposckoro (cogepxkasiuad B 100 Ma 
IMKCaTOpa BMeCTO 10 Mi yKcycHoh KucnoTH 10 Ma jecTHIMMpOBaHHOH BosbI+ 
+ 5 PT KpHCTaMyeckoH TpHXIOpykKcyCHOH KuCHOTHI). YunoTpeOmenue uKca- 
copa Iaddepa Onii0 HeOOXOqUuMO AIA MyUWIerO COXpaHeHHA pany CeKperTop- 
IbDIX KJICETOK H SPHTPOWHTOB. SamMBKa B 2XKeNaTHHy, JOMOMHHTeIbHaA CbuKCa- 
[ua O1OKOB BO—10% HeliTpambHOM SOpMaJHHE; AJIMTebHaA MPOMbIBKa B BOL; 
pesbl TOomMmHHOK 10—1l5yv.OxpauieHHble cpe3bl pacCMaTpHBaJHCb B rvinWepHHe 
| IIPHTOM BO3MOX%KHO CKopee, Tak Kak 4epe3 5—7 MHH. OKpacKa HaunHaeT 
IOCTEMeHHO OJIeqHeTb. 

OnucaHune pe3yabTaTOB. Janbuenue JaHHble OTHOCATCA TOJIb- 
(0 K KJI€TOUHOH MpoTonsa3sMe MH Mex*KKJeTOUHOMY BeulecTBy. B sAjpax OObINHO 
KPalMBaloTCA TOMbKO A PbUUKH. Ognako B OTJCIbHbIX CIYYaAX, HHOra Ha 
ceM Ipemapate, HHOra B OT/CMbHbIX yUAaACTKAX, HaOMOMaOCb OKPaluHBaHHe 
pOMaTHHAa, BCerga C Gowee KpaCHOBaTbIM OTTCHKOM, YeM TOH LUHTOMVJIA3MbI. 
SbINCHHTb YCJIOBHA WM MPHYHHbI HeperyJIAPHOM OKpalWwMBaeMOcTH sep 
(0 CHX Mop He yaJocn. 

O cofepKaHuu TpuntTodana B OesKaXx MbI Cy NO MHTeEHCMBHOCTH (uowie- 
‘OBOrO OKPallIMBaHHA Pa3HbIX yYaCTKOB Mpernapara. 

Cpequue WH Me AKUE COCY BHI BO BCEX MCCEAOBAHHbIX OpraHax 
KPALIMBaloTcCA MHTCHCMBHO OJlarofsapA HaJM4YHIO B UX CpeAHeH OOoMOUKe rsaq- 
‘UX MBIJeCUHbIX BOJIOKOH. BHYTpeHHAA JacTHYecKand MeMOpaHa He OKpalulH- 
aetca. HapyxKHas, aBeHTHIMabHaa OOosOUKa TakxKe OCTaeTCA OecI[BeTHOH. 
(poBb, CBEPHYBUIAaACA B COCYaXxX, MH SPUTPOUMTI (Mocue Pukcalul B HeEMTpab- 
10M (POpMasIMHE HM CIMpT-cpopMose) TakKxKe OKPallIMBaloTCA, HO MeHee HHTECHCHB- 
(0, IPHYeM SPHTPOUUTbI MOUTH BCerfa C KPaCHOBaTbIM OTTEHKOM. Bosmoxuo, 
TO 3TOT OTTCEHOK 3aBMCHT OT rpynn rema, coOfsepxaulMX MMPpOMbHbIe KOVJIbIUA, 
OTOpbIe, Tak 2Ke KaK HM KOJIbUa HHJOMa B TpuNTOane, pearupylor c aberuoM 
)pIHXa, HO C OOpasoBaHHeM coeHuHeHMM KpacHoro IpeTa. OOUIMH TOH OKpacKH 
PHTPOWMTOB 3aBMCHT, TaKHM OOpa30M, OT KoMOMHallHM PuomeTOBOrO TOHA 
punrodbana C KpacHbIM MMppovoBbIx rpynn. KoarysaT KpOBAHOH Na3sMbI OKpa- 
IMBaeTCA YMepeHHO HHTCHCHBHO C YHCTO (MOMeTOBbIM OTTCHKOM. 

Mot wu bl. [lonepewno-nosocataa, cepdeuHasd M rulaykad MyCKyJaTypa Jair 
au6oulee HHTCHCHBHY10 peaKUHIO Ha TPHNITO*AH, MpwyeM peakUUA JOKaM3yeTCA 
jaBHbIM OOpa30M B MHOdvOpusnax, capKonma3sMa OKpallMBaeTcA OvleqHee, 
\co6CHHO OTUETMBO 3TO BUAHO Ha MOMepeyHbIX paspesax CepfeUHOH MBILINLbI 

TepudepwuecKuM pacnosoxenvem MuoduOpusat. Beak TeMHbIX M CBETJbIX 
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JMCKOB NO cosep2KaHuio TpunTodava, BUMMO, He pasimyaioTca. Bomokna raaq- 
KHX MBILUL MMWeBapHTesbHOrO TpakTa M BCeX APyrHX HCCMeOBaHHbIX OPraHok 
JlaioT HECKOJIbKO Oosee ca6y1o peaklwio, YeEM NoNepeyHO-NOsocaTble H cepfeu- 
Hav MbILLULbI. 

TactTpodHTepanmbHHH OTAReEA NHMeBapuTeAbHOTA 
Tp akT a. CoeqHHHTebHaA TKAHb CIMSHCTOH OOOJIOUKH HW NOACMSHCTOTO CIO 
2HKeMYAKa WH KMIWEYHHKa NpakTuyueckH OeclipeTHbI. DouuKyJbI eBa OKpalMBa- 
roTrca. MpiweuHbilt ciOH CIH3HCTOH OOOIOYUKH, OTJeJIbHbIe BOJIOKHa B CTPOME 
BOPCHHOK H BCA MbIMeYHaA CTCHKa MMIeBapHTeJIbHOrO KaHaJla OKPaLMBawTcA 
WHTCHCHBHO, KaK MbBILULUbI B CTeHKax cocyfoB. I pynmbl Ke€TOK HepBHbIX cnvieTe- 
HHA B MbluluUUWax pearupyloT cyladee TNocweqHHX. 

DInuTenunkh cAU3SUCTOH OCOOMOUKH KeMNYAKA pearupyer 
C yMepeHHOH WHTeHCHBHOCTDIO. B PyHasbHbIX *KeMesaxX OOKMAaBOUHbIe KNCTKH 
OKPalUHBaIOTCA APYe, YeM PlaBHbIe H YM NOBeEPXHOCTHHIM suuTenH. B raBHbix 
KleTKaX Tloce qbuKcatopa Iaddepa MoryT ObITb OOHapyrKeHbI Ooee APKO 
OKpalleHHble rpaHyJbl CeKpetTa (MemcuHoreHa), OMHAKO STOT NocMeAHH pesyJb- 
TaT HaOslOaeTCH He MOCTOAHHO H jJlaieKO He BO BCeX KJeTKAaX. ! 

Snutrequu TOHKOH KuWKH. B BopcHHKax OH OKpalimBaeTcH 
PaBHOMepHO HW yMepeHHO HHTCHCHBHO, HHOra Apye K BepwinHe. BokasOBUAHbIe 
KJI@TKH OCTaloTCA SeCUBETHBIMH. OuuTesuH KpunT pearupyer cuabee. Ppanyvipy 
KsleToK Tlaneta (popMou, CNHpT-cpopMow1) NpHoOperaiwr oueHb APKytO (puosieTo- 
By!O OKpacky. BpyHHepopb! 2Kevle3sbl ABeHaAWaTHMepCcTHOH KHIWKM JaroT cla 
Oyo peakUHio, MpPHOH3HTeJIbHO Taky!0O Ke, Kak SMMTeMH KPHIT. | 

Ile ueupb. Peakuna HanOomee HHTCHCHBHA B OCJIKOBbIX PlblOKax neyeHou- 
HbIX KJICTOK, OCTaJIbHas Nvla3Ma OKpaliMBaeTcaA OeAHO u Anpysno. Buaroqapa 
HepaBHOMepHOMY pacipefevieHHo OeJIKOBbIX FbIOOK NepHpepna KWeTKH HHOFAAa 
OKPalIMBaeTCA HHTCHCHBHEe, YeM IeHTP ee. CpeqHuM cojepxKaHuvem TpunToda- 
Ha OTMHYAeTCA SMVTENUH XMKeMUHbIX XOJOB. 

Tloaxenyounan mwene3a. Konuesple oTsenbl 9IK30KPHHHOM 
YaCTH 2Kesle3bl KPACATCA HHTCHCHBHO, PaBHOMePHO NO Bcelt Miasme uM apye! 
B allWKaJIbHOl YacTH. OTO CTOHT, BEPOATHO, B CBA3H C (PYHKUMOHAIbHbIM COCTOA- 
HHeM 2Keyiesbl. CeKpeTopHble rpanysibl, COXpansioulMecaA noce d@uKcauMH B Heli- 
TpaJIbHOM (OpMasIHHe H B CNMPT-CPOpMOJIE OKAa3bIBaIOTCH OKPaleHHbIMM Apue 
octabHon mnuasmbl. Iloce cmupToBbix (uKCallWH CeKpeTOPHbIe rpaHyvJibi 
He COXpaHATCA M OKPaCKa KOHUCBbIX OTJCJIOB XKese3bl CTaHOBUTCA Jucp- 
@y3HoH. BcraBounble OTAeJIbI MH NPOTOKH 2Keslesbl WaloT peakiHlo cpefHei HHTeH- 
CHBHOCTH. 

Tlo 6HoxuMHUeCKHM JaHHbIM HEKOTOPHIe (PepMEHTH! IKZOKPHHHOH yacTu #KeNe- 
3bl, TPHMNCHHOreH H OCOOCHHO XHMOTPHIICHHOFeH, COJepxaT OONbIWUIMe KOMMUeCTBA 
Tpuntodana (2,3). 

OHAOKPHHHBIe We yUaCTKH *KesMeSbl IPAaKTHYeCKM GecUBeTHBI, YTO Corsmacyer- 
CH C OHOXMMMYCCKHMH JaHHbIMH 06 OTCYTCTBUM TpuNTodaHna B ee ropMoHe— HH- 
cyanue (2,3) 

Ilo 4k a. Kopxkopoe BemecrBo nouKH qaeT Ooslee HHTEHCHBHYI0 peakHto, UeM 
mosropoe. M3BuTbie KaHaJIbIbl OKPalUMBalOTCA APKO, PABHOMePHO, HHOrya apue 
B aMMKaJIbHbIX, Pee B OaBaJIbHbIX YaCTAX KMeTOK; neTIA Tene oKpaumpaert- 
CA yYMepeHHO HHTCHCHBHO B TOJICTOM OTJeNe H Oosee cma60 B ee TOHKOM oTJeNe. 
CoOupatebuble TpyOKH pearupywr cna6o. Kny6ouxu oKpawuBaiorca cma6o, 
TlaBHbIM OOPa3s0M 3a CYeT SPHTPOUMNTOR. 

HaynoueuwuHuk. Kopa aeT yMepeHHo HHTeHCHBHYIO peaKIluO BO BCeX 
TPeX SOHAX, 3a MCKJOYCHHEM HapyXHOH YacTH NyyKOBO! 30HbI. OGmas, Sonee 
OuleqHad OKpacka STO YacTH OObACHAeTCH, BEpOATHO, NIpHCyTCTBHeM Macc JMNM 
See Pa erica teone PacrBopenns. B MOSrogBoM BemlecTBe 
© TOH Ke HHTCHCHBHOCTHIO a ee tee OURS RARER ITahe a 

hon eae ee epee Trpyunb!l TaHrMO3HbIX KJeTOK. 

- Lla3Ma HePBHbIX KJICETOK OKpalunBaet- 
Eure Ream heete eee ee KJI€TKAX, HECKOJIbBKO HHTeCHCHBHee 
ie . OkpalliuBaroTca cadee. Tlopuqumomy, pe- 


AKUMIO JaeT MPOTOMIa3Ma IBaHHOBCKOM OOOJIOUKH MAKOTHbIX BOJIOKOH MU “acTHY- 
HO OC€BbI€ LHJIMHPbI. | 
 CuuHuotmosr. Ipucaa6om ypenuyennu 6enoe Beulecrso oKpamupaer- 
Ca ONeMHO, Cepoe BeMecTBO HecKObKO spye. L[yrona3sma MOTOHeLpOHOB nepeyl- 
HHX POPoB H OTXOAAMMME OTPOCTKH Ma1oT peakHlo CpeAHeli APKOCTH, HO HECKOWIbKO 
Oonee ApKyio, YEM MpOTOMMa3Ma HEPBHbIX KJICTOK CIMHHOMOSFOBbIX TaHranes, 

O3*Xeu40K. TkKaHH MO3KeUKa B IeOM OKpauiMBalorca Oulequee, 4eM 
B CIMHHOM MOSry; MOJICKYJAPHbI COM aApye 3epHucToro. Tanravo3Hblii cron 
(KeTKH Ilypkunbe HW Hx JeHAPHTb!) JaeT yMepeHHyto peakiHI0, HO Govlee cna y1o, 
4eM HeEHTPOHbI B CNMHAJISHbIX PaHrHAX, 

Kopa O60nbmWHX TNOAYMapul ormuyaetcn, cyAa M0 OKpacke, 
HaHMeHbIUMM COfepxKaHvem TpunTodana. MosekyAApubi COM OObINHO OKpalM; 
BaeTCA HeMHOro Ape. I IMpamMuHbIe KeTKH BCX CJ10eB JlaloT Oouiee cla6y10 peak- 
wuio, 4eM KsleTKH IlypKuHbe MO3%KeUKa, HM YaCTO OKpallIMBaloTcs. OeqHee, 4eM 
OKpyxalollad rus. 

Hetiporaua Bcex HcCCAeAOBaHHbIX OTIENOB WeHTPaIbHOl HEpBHOL cu- 
CT€MbI OKPallIHBaeTCH CPpaBHUTeJIbHO OeqHO. Bomee OneqHaA Okpacka G6esoro 
BeWeCTBA 3aBHCHT, BEPOATHO, OT HaHYMA OOMbUIOrO KOJIMYCCTBA MAKOTHBIX 
BOJIOKOH, COJepxKallHX Hepearupyloulul MHSJHH. 

B ApaX HEPBHbIX KJICETOK XOPOLO Pa3JIMYHMbI APbILIKH. SIAPHUUNKH BCeXx 
HEHPOHOB OKPalMBalorca MPHOMH3HTeIbHO C TOM Ke APKOCTbIO, YTO HW UX WUTO- 
mla3Ma. 

Ko xa. J\na snugepmMuca XapakTepHa JOBOJIbHO APKad OKpacka 6a3asb- 
HOTO CJIOA, MOCTeNeHHO yObiBalolllad KHapyxXu. Poropol cow KpacuTCcA Hepe- 
PyJIApHO. CaJIbHbIe H MOTOBBIC KeMe3bI OKPAlMBatoTcA C pasHOoli HHTCHCHBHOCTbIO, 
OT culaOoH WO ymMepeHHoH. 

PpixJlad HW MWWOTHAA COCAMHUTeIbHaA TKaHb KOXKH MOJIHOCTbIO OeCIBeTHH, 
T. €. MOryT COJepxXKaTb JIHIb MHHHMAJIbHbIe KOJIMYeCTBa TpHNTOdaHa. 

Buunhanacpa3Kka On ka. HacpesaxB lO—20 yu BonokHa OKa3bIBaloT- 
CA OTYETJIMBO, XOTAH HM OeqHO OKpaiueHHbiMu. MesKve cocybl OKpaliMBarorca 
Tropa3qo Apye. OToT ACHbIM HM NOCTOAHHBIN pesybTAaT TPyAHO COTaCOBaTb C HO- 
BeHIUHMH aHaH3aMU 3JIaCTHYeCKOM TKAHH, COrlacCHO KOTOPbIM TpHTOmana B 
ee OemkaX HeT HIM TOUT HeT (7%). 

TuanuvHOoBhi xp am (rpyquua, Tpaxes) oTmMuaeTCcA MaJIbIM Cojep- 
*KaHveM OeKOBOrO TpunTodana. I]ia3mMa ksleTOK KpacuTcA HEMHOrO MHTeHCHBHEM 
OCHOBHOrO BellecTBa. B Tpaxee WHOra BbIeNAIOTCA CBOHM HeCKOJIbKO Oosee 
APKMM UBeTOM KJIeTOUHbIe «{BOpuKNM». Uae okpacKa BCerO OCHOBHOPO BenLeCcTBAa 
e7iBa 3aMeTHa. 

Cene3seHKa H AMUMaTuyecKHe PONAUKYAH B Ner- 
KOM H KUUKAX, OTMHYAIOTCA MOUTH NOJHbIM OTCYTCTBHeM TpunTOdaHa. 
PerukysyM v CBOOOfHbIe QIeEMeHTbI OCTaIoTCA TouTH OecuBeTHBIMH. Bueqnas 
OKpacKa kKalicyJIbl UH TpaOeKyJI cesleseHKH, OUeBHAHO, OObACHAeTCH MpHucyT- 
CTBHEM MBI, a B KpaCHOH MyJible KpacATCA TOJIbKO SPATPOWATHI. 

Bpupogn. B uacrosmee BpeMaA IPH MOMOLM MeTOAOB rucToxXumuH Oovee 
WIM MeHee IMpOKO u3yyeHO pacmpesenenue B OesKaX Pa3HUHbIX OpraHoB 
MJICKONMTAIOWHX BCeEX TpeX JMaMUHOKUCHOT (aprHHuHa, JIM3MHa UM B MeHbUeH 
CTeEIeHH THCTHAHHA) H THOJIOBLIX rpyun (T. e. uacreuHa) (° 4). C RoOaBnenvem 
HaIUMX JAHHbIX OTUCTIIMBO HAMeUaeTCA BbIBOJ O LIMPOKHX KOseOaHNAX B Cofep- 
KAHHM PaSHbIX AMMHOKUCJOT B OeIKaX PasHbIX YaCTeH OPraHOB, PasHbIX KJeTOK 
OMHOFO OpraHa H JlaxKe B Pa3HbIX yUaCTKAaX OMHOM M TOM Ke KeETKH. OTH Pesywb- 
TaTbl CBHJ[€TCIbCTBYIOT O Pa3JIMYHAX B AMMHOKHCJIOTHOM COCTaBe M TEM, CaMbIM 
> OMOMOTHYeCKOH HHAMBUyaIbHOCTH COOTBETCTBYIOWUX OeKOB. OTOT BbIBO, CO- 
STABJIAeT CYIIECTBCHHOe JONOIHeHHe K JaHHbIM uMMyHOOnOsOrun. JLo cnx nop 
Ie TPyQHO OTBETHTb Ha BOMpOC O OMOJOrHYeCKOM 3HayeHMM STUX pa3IHaHH; 
{aM Pe3YJIbTATbI, BO BCHKOM CJlyyae, YKAa3bIBaloT Ha TO, YTO OHH YaCTHYHO 3a- 
SCAT OT MPOMCXOARMeHuA MU PYHKWM TKAHU, BXOAAMWeH B COCTaB U3syyaemMoro 
yprana. Tak HallpwMep, OUCH BbICOKUM COJepxaHveM TpunTodana OTMMYAOTCHA 
3c BUI MBIMMeUHOLi TKAHM, riafKo Mu HorepeyHo-nosocaTon. Hao6opot, MeHb- 
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wie BCero TpuNTOpana B HMCCeOBAHHBIX HaMH Pa3HbIX BUaX TKaHell BHYTPeH-) 
Heil CpeAbI: B PbIXJOH HW MJIOTHOM COeAMHUTe/IBHOM TKAHH, 9/1aCTHYeCKOH TKaHH, 
XPAlle, IMMPOHAHIX CKOMCHHAX JIEPKUX HM KHIWCUHHKA HB CeIe3eHKe. QIeMeH- | 
Tbl HEPBHOH TKAHH (HeHPOHbI UW PIMA) OTAMYAIOTCA CpaBHUTeJbHO HeOOJIbIIHM 
KOJIMYeCTBOM OeJIKOBOrO TpuNTOaHa, MpHyeM MOTOHeEMPOHbI CNMHHOrO MO3sra 
cojlepxKat HavOO/IbUIMH, a TIMpaMHAbl KOpbl TrOJIOBHOTO MO3ra — HaMMeHbUINA 
NpOvUeHT STO KHCOTHI B Oekax. B oTM4Me OT MPOUNX TKaHeH, OYeHb OOMbUIOe 
pasHooOpasve B COsepxKaHHH TpuNTodaHa xXapakTepH3yeT SMHTEIMM Pa3sHbix 
OpraHoB; pasMax KOJeOaHH OT H3BHTbIX KAaHaIbUCB MOUKH, CTOJIb Ke OoraTor 
TpuMTopaHoM, KaK MBILUUbI, MO MO3rOBOro BellleCTBA HaANOYeYHHKa WH IHO- 
KPHHHDBIX YYACTKOB MOKeyAOVHOH  %Kesesbl, MOUTH JIMWICHHbIX TpuNTodPana 
O4eHb BeJIMK HM ropa3sqo wWinpe, YeM B APyruX TKaHAX. 


VUucrutyt mopdonorum %HBOTHBIX HM. A, H. Cepepropa Tlocrymuio 
Akayemuu Hayk CCCP 15 II 1956 
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IKCIIEPHMEHT AJIBHAS MOP@OJIOTH A 
K. A. ®AKTOPOBHY 


O PETEHEPAWHH NEYEHH PAX YKHONM ®OPEJIN 


(ITpedcmasaeno axademuxom H. H. Anuuxoeoim 9 IV 1956) 


PereHepallHi MeyeHH y NO3BOHOUHBIX KUBOTHBIX MOCBALEHO SombUoe YuCIO 
vccyleqoBaHuli. Yxe B MOHOrpadun Xepxcrelimepa (1) npHBOAMTCA HECKOMbKO 
COT paOoT No sToMy Bonpocy. OAHako ucCeqOBaHHA, BbINOHeHHbIe Ha HH3IUNX 
MOSBOHOYHBIX HW, B YaCTHOCTH, Ha pblOax, HeMHOroUNcueHHB (? 4). Mexay Tem 
TakHe HCCJIeOBaHHA MpeACTaBJIAIOT UHTepec AIA NOHHMAHHA Mpouecca perene- 
palun B dusioreHeTHYeCKOM acmrekTe. 

B HacTOAMeM COOOWIEHHH H3Jlaralorcad pe3syIbTAaTbI HaOMIOJeHHH 3a ABJIEHHeM 
pereHepallMH TeyeHOuHOH TKaHM y payyxHOl Popes B Npouecce BbIsAOpOBse- 
HHA STOH pblObl NocIe 2HpOBOH AUucTpoduu neyenn. IIpu stom 3a6oueBanun, 
BOSHHKaIOULeM B PbIOOBOAHBIX XO3AHCTBAX B CylyYaiX IPWMeHEHUA HeNOJIHO- 
WeHHbIX KOPMOB, B NeYeHH pasyXHOH Popeu OTKabIBaeTCA *KUpPCcosepxamlee 
BeleCTBO, IPHpOJa KOTOPOrO ellie TOUHO He ycTaHOBuJeHa. BemlecTBo 3TO, oKpa- 
mMBarouleeca cyqaHom III kak xp, BMeCcTe C TeM HE pacTBOpAeTCH B CHupTax, 
KcHJIosIe H aleToHe. B JasibHeHWeM, JIA yAOOCTBa H30%KeHHA, OHO OyeT uMe- 
HOBaTbCA HepaCTBOPUMbIM %KHpoM. Hakonwenve OONbIUIMX KOJIMYeECTB HepacTBO- 
PHMOro %KUpa NPuBOANT K PaspyWeHHIO KJeTOK NeYeHOUHOM NWapeHXHMBl, a B 
TAXKEJBIX CyUaAxX — K JlereHepallMH Neyenn uw rHuOenH plop (°,°). 

MatepuasioM AJid HCCIeQOBAaHHA NOCyKHa pasyKHaA Popesib, B3ATAA U3 
yncla OcObeH, BbIKHBIUMX MOCJe BCMbILIKH 3a00eBAaHHA, UMeBIUIEM MeCTO BECHOU 
u metom 1953 r. Ha 9kcnepHMeHTasbHOH cranuuu BHMOPX Bs Ponue (Jle- 
HHHIpayckad OO.). BeKpbiTve pblObl u uKCalMA yYaCTKOB NeveHH NPOBOAMIMCh 
B MepHOA BCMbIINKH 3a00/leBaHHA, a B JaJIbHeHIWIeEM exKeMCCHYHO C CeHTAOpA 
1953 r. no vob 1954 r. Bcero 6pm 3abukcupoBaHbl yuacTKH neyenu oT 117 9s. 
@MuKkcaluv MpoBokusucb NMapasembHO cmecbio Bysua u 10% cdopmasuHom. 
Cpesbl, H3rOTOBJICHHbIe Ha 3AMOPaxKMBalOuleM MMKPOTOME H3 MaTepHasa, PUKCH- 
popanHoro 10% dopMaJIMHOM, OKpalMBauCcb CyfaHom III c JoKpackou rematTo- 
KcusuHOM Bemepa. Matepuan, puKcupoBaHHbl cmecbio BysHa, 3a/MBaJica B 
lapauH WU OKpalMBaJICA %AeJIesHbIM TeMaTOKCHJIMHOM MO Telijenravuy, a3a- 
Hom no Teijeuratiny u cyfanom III no IInen (°). [locmequuu metoy ocHOBaH Ha 
CNOCOOHOCTH HepacTBOpHMOrO X%KUpa OKpawiMBaTben cyfaHom III kak oOpmuHbIit 
Kup. 

B merabHbix CLydanx 3a00JIeBAHHA MHKPOCKOMMYeCKOe CTpoeHve NeveHH 
PbIObl pesKO HapyWeHO: OdMbUIasH YaCTb KMeTOK MeYeHOUHON MapeHXHMbI paspy- 
jueHa, HX MeCTO 3a€HMMAaIOT TJIbIOKH %KUpa, PiaBHbIM OOpasoM HepacTBOpuMoroO. 
Tlporonia3Ma COxXpaHHBUHXCA M€YCHOUHBIX KJeTOK TakKe COMepKUT OobMO0e 
KOJHYeECTBO HepacTBOpHMOrO X%Kupa B Buse pany. ; 

TIpouece BoccTaHOBJIeHHA MeYeHOUHOM TKAaHH, HaOMOAaBWMHCA NP BbIsIO- 
POBJeHHH pakyKHOH copes Nocse WUpoBoH AucTpodun neveHH, HaMH YCJIOBHO 
pa3femAeTCA Ha ueTbIpe 9Tala: . 

Ioran. Bompulad yacTb MeyeHOUHOH MapeHXMMbl MpescTapseHa CAMMNIac~ 
TaMM; TICUOHOUHBIe TPYOKH, HW Saku (nO TepMuHOMorun Kpayse (7), KoTOpOK 
MbI OyJ€M B JaJIbHeHUIeM MpHeprxKuBAaTbCA), Hepas/IMYMMbl; COCAMHUTCIbHaA 
TKAHb COXPaHACTCA B BUC OTACMbHbIX (PParMeHTOB. CUMMMACTHI BKJNOUAIOT B ceon 
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no 5—6 syep. UacTb H3 HAX HaXOJUTCA B COCTOAHMM AMMTOTHYECKOLO JeJIeHHA. 
TIporonma3Mma 3anouiHeHa rpaHysamu HepacrBopuMoro x*upa. IlycroTbl — cuejbI 
pacTBOpHMoro %Kupa — oTcyTcTByloT. OcHOBHaH Macca HepacTBOPMMOTO »*XKHpa 
JIOKUT CBOOORHO, BH CHMMVIaCTOB, B Bue CKONeCHHH Ooslee WIM MeHee Kpyti- 
HbIX rblOoK (puc. 1,/ Ha BkJelike K crp. 290). Oxomo TaKUX CKONeHHM Cco- 
CpeOTOUMBaeTCA MHOXKECTBO MakpodaroB HW 3IeEMeHTOB OesIOH KPOBH, HaxOJA- 
IUXCA B COCTOAHHM (arowuTosa, - 

Il s5rTan. Tunuunoe crpoenue opraHa B 3HaYHTeIbHOM CTeMeHH BOCCTaHaB- 
auBaetca. IlegeHounble OasIKH OrpaHH4eHbI YETKO; COCAMHUTeEbHaAA TKAHb XOPO- 
IO pa3BHTa, OHaKO J[eseHHe Ha KJIeTOUHbIe TeppHTOPHU BHYTPH OaJOK BbIpa- 
*KeHoO cma6o. [panulibl OTAeIbHbIX KeTOK HaMeyaloTCA NO NepudepHu OasoK, 
HO WeHTpasbHasd YacTb Oak BCe elle MpescTaBsAeT COOOM eAHHOe NpoToMa3- 
MaTHYeCcKoe Teo. Aqpa pacnomararorca no nepudepun Oaox (puc. 1,//). 3uauu- 
TeJIbHad UaCTh HX HAXOMUTCA B COCTOAHHM AMMTOTHYECKOrO Jesenua. Koumnuect- 
BO HepacTBOPMMOrO 2XKHPa M Ha 3TOM 9Talle OYCHb BeMHKO. Ou pacnowaraeTca 
B MIpOTOMNa3Me MeYeHOUHBIX KJIeCTOK B Be «poccbiNel» JOBOJIbHO KpyNHbIxX rpa- 
Hy. Emme Oomee KpylHble, Moporo NpeBpliuaioulwe MO pasMepam meyeHOouH yo 
KJIETKY TIbIOKH JI@2%KAT BHEKJCTOUHO MEXKAy OasikaMH MW B WeHTPasbHOH MporTo- 
wa3MHuecKoO YacTH CHMMIAacTOB. CieqOB pacCTBOPHMOLPO XKup4, 3a HCKJIOUVCHHeM 
y3KHX OOOAKOB (MpocBeTOB) BOKPYyr OTJCJIbHbIX TvIbIOOK, HeT. 

II] 3T an. Crpyxktypa meyeHouHoH NMapeHXHMbI BOCCTAHOBJIeHa NOYTH MOJI- 
HocTbio. JlemeHve Ha KJICTOUHbIe TEPPHTOPHU B OOJIbIIMHCTBe OaIOK BbIParxKeHO 
yeTko. KomuuecTBO HepacTBOpHMOoro %KUpa MpOMoMKaeT OCTABATbCA JOBOJIbHO 
3HAUNTeJIbHbIM, HO B MpOTOMMAa3Me MCYCHOUHBIX KJIETOK rpaHyvibl Ero OOHap yxKH- 
BaIOTCA BECbMa pej{KO. BaxkHO OTMETHTb, YTO Ha 9TOM 9TaMe BOKPYyr OAMHOUHbIX 
riblOoK HepacTBOPpMMOro XKUpa, PacwOJIORCHHbIX BHEKJIETOUHO, OOHAPyXUBa- 
JOTCA y2Ke LUMPOKHe MOACKH (MpocBeTbl), YTO CBHAETEIbCTBYET O Nepexoje NOBepxX- 
HOCTHOrO CJIOA TAKHX TJIbIOOK B pacTBOpHMoe cocToAHHe. Odiee KOMHYeCTBO 
PpacTBOPHMOroO 2%KHpa BeCbMa BeJIHKO. BemeqcTBHe pacTBOpeHHA ero B Mporecce 
o6paOoTKH Mpenapata neyeHouHad NapeHXHMa BHITMAUT <axypHou» (puc. |, ///). 
Crefyer oco60 ykKasaTb, 4TO Ha 9TOM 9Talle Obl BCTPeYeH EAMHCTBEHHBIM BO BCeM 
IIpOCMOTpeHHOM MaTepHasie MUTOS. 

IV 97 an. Crpoenve neyeHouHOk TKaHH He OTMHUaeTCA OT TAKOBOrO Y 30po- 
BOH payxXHOH (hopesu, BbIPAaWIeHHOH Ha HCKYCCTBeCHHbIX KOpMax. K.vleTounpie 
TePpPpHTOPHH PasrpaHH4yeHbl, HO pasrpaHHyeHuve 9TO B 3HAaAYHTeJIbHOM cTeneHy 
MaCKMpyeTCA FPOMAHbIM KOJIMYECTBO OKPYPJIbIX NyCTOT — CyIeAOB 2%KUupa, pac- 
TBOPHBIUerocaA B Mpowecce OOpaboTKH mpenapata. TylOKku HepacTBopHMmoro 
*KHpa MaJIOUMCJICHHbI WH OOHAPyXKUBAWTCA PIaBHbIM OOpa3s0M BOWIH3H KPOBeHOC- 
HbIX cocyyoB (puc. 1, /V). Bomputaa yacTb rapi6oK We*KUT BHYTPH NOrOTHBIINX 
UX (arouuTapHbix KJIeTOK. 

HsnoxKeHHble aHHble MOSBOJIAIOT IPUATH K 3aKJIOYeHHIO, YTO NeveHb palyx- 
HOH (pope cmocoOHa pereHepHpoBaTb MocIe BeECbMa Pe3KHX Hapyulenuit ee 
MUKpockKonMyeckoro cTpoeHua. BoccranoBseHve opraHa B OMMCaHHOM cuyyae 
CKJlabIBAeTCH M3 JBYX B3aMMO-CBA3AHHbIX MPOWeCcoB: H3 COOCTBeHHO perene- 
pallu — BOCCTaHOBJICHHA HOPMAaJIbHOM CTPyKTypbI MeyeHOUHOH TKAaAHH UM 3 
OcBOOO*KeEHHA ee OT HepacTBopuMoro xKUpa. Tlocmequui Mpouecc, B CBOIO: Oue- 
pefb, OCYIIeCTBIAeTCA JBYMA MyTAMH: C OHO CTOPOHBI, MyTeM Mepexoya He- 
PacTBOpuMOro X%Kupa B PacTBOPHMBIH (TO CBA3aHO, NOBAAMMOMY, C H3MeHeHHeM 
OOMeHa BeIeCTB, BbISBaHHbIM CMeHOM palMoua), a Cc pyroi — aKTuBHbIM 
MOPIOWEHHeM TIbIOOK HepacTBOpHMoro %*Kpa darowuTamy. 

CieqyeT OTMeTHTb, UTO, HECMOTPA Ha Pa3sIMUHA B MAKPOCKOMMYeCKOM cTpoe- 
HHM even pblO HM BbICLIMX NOSBOHOUHBIX, BOCCTAHOBJIeEHMe MeyeHoOuHOl napen- 
XMMbI pasyxKHOw (popemM MpoTeKaeT BeECbMa CXOJHO C TEM, KaK 9TO ONMCaHO JA 
NowWatH B CyIae BbISHOPOBJIEHHA ee NOoce HHeKUMOHHOLO ZHLepaomMuUsuTAa 
(°,°). OqHako y OMaM OCHOBHAA POJIb B HOBOOOPas0BaHHA K/eETOK IpHHaexKUT 
MUTOTHYCCKOMy TIpoleccy, a B NeyeHH (hopeH MUTO3 HaOsmOaICcd Hamu Bcero 
OMMH pas. Ha MaJOuNCeHHOCTh MUTO3OB IPM perenepalluu Meyenu y Apyroro 
npecrapuressa pbi6 — Uranoscopus scaber yKaspipaet P. IT. )Kenescxas (3,4) 
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B OObACHeCHHH STOFO ABJCHHA BOSMOXKHDI Ba peANOMOXReHUA: HOO BOMHA MHe 


_ TO30B B leyeHH PbIO OUeHb C2KaTa BO BPeMeHH, MOO HOBOOOpasoBaHne NeyeHoU- 


HbIX KJICTOK B OCHOBHOM 3a C¥UCT AMHTO3A ABJIACTCA cnemuduyeckou OCOOCHHOCTbIO 


-Mpouecca pereHepawun meyenn ppd. 


BcecorosHbli HayYHO-HCCTeMOBaTeIbCKUH Iloctynusio 
HHCTHTYT O3epHOrO H peyHOrO pbIOHOrO XO3AlCTBA 27 Il 1956 
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Jloxnaygn Akayemunu nayx CCCP 
1956. Tom 110, Ni 2 


PH3ZHOJOTH A 


C. E. MAHOHJIOB, A. B. JIAZOBCKAS u B. A. OPJIOB 


BJIMAHHE PEHTTEHOBCKHX JIYUEN, 
MUCH YCKAEMbIX C PA3JIMUHbIX AHOJIOB, 
HA PABOTY H30JIMPOBAHHOrO CEPAUA JIATYWKH 
(IIpedcmaeaeno axademuxom JI. A. Op6enu 10 IV 19£6) 


B npesbiaqyuiem coo6menun (+) 6biIO MOKa3aHO, YTO H30NMpOBaHHoe cepAe 
TpaBAHOH JIAryWKH Mocie oOO6yYeHHA PeCHTTeHOBCKHMH JIyYYaMH CTaHOBUTCA 
4YBCTBHTeJIbHbIM K HeWOcTaTKy KHcOpoya. Tako PakT MOKET KOCBCHHO YKa3bI- 
BaTb Ha NoparkKeHHe adpoOHol chasbl OMOJOPMYeCKOPO OKHCJIEHHA B OOJyYeHHOH 
TKaHH MW CJIYKHTb B KaKOH-TO CTeEMeCHH MOAKPeNJIeEHHeM BbIABHHYTOH OJHUM 3 
Hac (?,3) TOUKH 3peHHA Ha MeXaHH3M JeHCTBHA MPOHMKalollero U3yyeHHs. 
CoracHoO YHOMAHYTOMY MHEHHIO, OHA H3 OCHOBHBIX CTOPOH OvOsorMyecKoro 
WeHCTBUA MpOHHKarolleli paqvaluu COCTOMT B NOAaBJIeHHH %weNesccojepxKalllux 
AbIXaTeJIbHBIX dbepMeHTOB. Ja JabHeHWero pa3BHTHA STOH TOUKH 3peHHa u 
OblIO IIpeAMpHHATO HacToAUee UCccMeAOBaHHe. 

I]pu nocTaHoBke JlaHHOTO 3KCIePHMeHTA MbI HCXOAMJIH U3 TeopeTuyeckon 
BO3MOXKHOCTH H3ONPaTeJbHOrO JeHCTBHA XAaPpaKTePHCTHYECKO"O H3J1YYeHHA PeHT- 
TeEHOBCKHX JIyuel, HCMYCKaeMbIX Pa3JIMUHbIMH aHOJaMM (2Kese30, KCOasIbT, HH- 
KeJIb H MeJb). 

MspectHo, ufo XapakTepucTuyeckoe v3qnyueHue k,-JMHMH, MCiMycKaemce 
HukKeweBbIMH (1,654 A) uw mequpimu (1,539 A) aHTHKaTOqaMM, MOH3BOAHT BO3- 
Oy2xKeHHe aTCMOB x*Kesle3a, HOO AWMHaA XapakTepHCTHYeCKOH BOJIHbI HHKeJIA HU 
Me KOpoue rpaHHUbl CKa¥Ka NOOWeHHA *KeNesa. DHeprua w2We XapakTepHcTH- 
yecKorO H3syyeHHaA K,-sMHUM Kevsesa (1,985 A) uv kcOanbta (1,795 A) HefocTa- 
TOUHA JIA BOZOYKACHUA ATOMAa *Kese3a, TAK Kak JVWIMHA BOJHBI B ITHX CyWaAX 
JKT JO TpaHHUbl NOTOWeHHA wXeJesa (rpaHla NOTVICMeHHA *%esesa PaBHa 
1,793 A). 

B cBaA3H C 39THM, eCJIH, JeEHCTBUTEIbHO, IPM JeHCTBUM PeHTTeHOBCKHX JyyeH 
HMeeT MECTO, HapsaAy c OOleH HOHH3aLMel BeLeCTB, H MpsAMOe JeHCTBHE Ha aTO- 
MbI 2Kesle3a, BXOJ\AUIMe B COCTaB (EPMCHTHBIX CHCTeM, TO MbI BIpaBe OKUAaTb 
pasHbii OvosorMuecKHH addPeKT Np OOJYYeHHH XKHBbIX OObEKTOB PCHTTeHOB- 
CKHMH JIyYdaMH, HCNYCKaeMbIMH X%KeJIe3HbIM WH KOOaJIbTOBbIM aHOJaMH, MO CpaB- 
HEHHIO C PCHTTeEHOBCKHMH JIyYaMH, HCIMYCKaeMbIMM HHKeJICBbIM H MeJ{HbIM aHO- 
WaMu. 

OnbITEI NPpOH3BOAMIUCb Ha H30NMpoBaHHoM mo IltpayOy cepyue TpaBanok 
garyuku. I]penapatpl o61yyanucb MpH NOMOLIM PpeHTTeHOBCKUX TpyOOK C 
XKEJIE3HbIMH, MCJHbIM, HUKeJIEBbIM HM KOOaJIbTOBbIM AHTHKATOAaMH. (YCMOBUA JIA 
BCeX TpyOoK: HanpsxKeHve 30 KB, cua ToKa 10 Ma, McUHOCTb 360 r B MMHyTy™.) 
TlpogomKutenbHocTb o6yyeHua 30 Mun. OOmasn gosa 10800 r. 

HenocpeycTBeHHo mMocyie o61yyeHuA cepyue NoMellaiocb Ha 20 MHH. B He- 
OOJIbLIYIO CTeEKAHHY!IO OapoKaMepy, B KOTOPOli OapomMeTpuyeckoe JaBseHHe 
NOH KaN0cb Ao 80 mM pT. ct. IlapanenbHo CTaBHJIMCb KOHTPOJIbHbIe ONBITHI, B 
KOTOPbIX B Te 2KE YCJOBMA NOMEMANOCb HEOOyYeHHOe H30/HPOBaHHoe cep/lle. 
Tlpoussoqusocb BU3yabHoe HaGmofeHHe 3a paOoToH cepAua. Bcero noctapseHo 
112 onpiros. 


* Pacuer 203 mpousBogusca B. II. Ppuropbesbim, 3a YTO MbI eMy NpHHOCHM rayOoKyio 61a- 


TOmapHOCTD. 
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Kak culeqyeT 13 KOHTPOsbHEIX ONbITOB (30 ombiToB), MOHM2KeHHe aTMOCHpep- 
Horo JlaBseHua JO 80 MM pT. CT. He BbISbIBaeT Pe3KHX HapyleHHH B paOoTe He- 
o6yyeHHoro cepgua. IIpu naO0qenun B TeyeHHe 20 MHH. OObINHO OTMeuaeTCA 
HeKOTOpoe CHW»KeHHe puTMa. IIpeKpamjenua paOoTbl cepfua, KaK NpaBusio, He 
HaOsrofaetca. 

Tlpu nomenjenun B Oapokamepy cepyeu, OOyYeHHbIX PeHTTeHOBCKOH TpyO- 
KOH C 2KeIe3HbIM aHOJOM, B 2 ombiTax u3 12 npoMsoiua OCTaHOBKa cepa. 
B ocrasibHbIX ONbITaxX CepAle, KAK H B KOHTPOJIe, COKpalllalocb B TeYeHHe BCero 
BpeMeHH HaOJIOJeHHA. . 

Tlocne o61y4eHHA M30MPOBaHHBIX Cepyell PeHTTeHOBCKOM TpyOKOl Cc KO- 
6aJIbTOBbIM aHOJ0M B 18 cayyanx U3 25 BHAMMbIX H3MeHeEHHH B padoTe cepflla 
He HaOwlofalocb, UW OOJYYeHHbIe Cepia COKpalllasiucb B TeYeHHe BCerO BPeMeHH 
HaxoxkeHua B OapoKamepe. B octasIbHblx 7 OlbITax cepAle OCTAHOBHJOCb Nocse 
2—18 mun. paOoTbl B OapoKamepe. 

Tlocne o6.1y¥eHuA PCHTTeHOBCKOH TpyOKOH C HHKeJIEBLIM AHOJOM COKpallleHHe 
H30JIMpOBaHHbIX Cepfell B OapoKaMepe HaOOJaloch JHWb B 8 OnbiTax u3 26. 
B octambubix 18 onpirax pa6oTa cepa mpeKpatusiacb yepes 1—15 muH., mpe- 
YMylecTBeHHO (12 onpITos) Mexyy 3 4,10 MaHyTaMH Mocue NoMelleHHA B Oapoka- 
Mepy. 

O6s1y4eHHe peHTTeHOBCKOM TpyOKOM C MeHbIM aHOJOM T0Ka3aJi0, UTO B 3TOM 
cmyuae u3 14 onbITOB TOIbKO B 2 cepfue B OapoKaMepe nposouxKaNo padoTaTD. 
B ocrabuprx 12 onpitax cokpalleHiA IpekpaTHHCb B HHTepBawle BPeMeHH OT 
2 no 13 mun. 

TlomyueHHple SKCIepMMeHTaJIbHble aHHble MpeycTraByeHbl B Taos. 1. 
IIpupeyeHHble JaHHble CBUeTeIbCT- 


VAG mum A 4 
BYIOT O OOJIbUIeEM BJIMAHHH Ha cepyzye 


e H3JIYYeHHA, HCMyCKaeMoro HHKeJICBbIM 
ele 28 WH MeHbIM aHojamu. 
: ae Be Ha nepsplt Bara KaxKeTCA, YTO M0- 
Merann anona ° o 5 eg JIyYYeHHble JaHHble MOryT ObITb OObSICHe- 
g | $22 | £5 bl 3a cuer pasiMuNA B 2%KeCTKOCTH Jy- 
= Seg ee ye, a Tak>Ke 3a CueT JI@HCTBHA CHVOIL- 
HOrO PeHTTeHOBCKOTO cneKTpa. OyuHaKo 
Kontpovb 30 a 0 TaKOrO pOfla OObACHEHHA MaJIO BEPOATHHI, 
2K es1es0 12 : 16,6 y6o pasHHlla B KeCTKOCTH MExKy STUMU 
ee a rf oo TpyOKaMH oUeHb HeBestuKa (~0,5 A), 
Menr 14 12 85.7 CIWIOWHble peHTTeHOBCKHe CNeKTPbI NPL 


HawHX YCJIOBHAX OMbITa MpakTHyecKH 
BO BCeX CyWaAX MaJIO OTMMYAaIOTCA Apyr oT Apyra. Ilostomy Gonee BeposTHoe 
OObACHeHHE CuleAyeT HCKaTb B H30HPaTebHOM JeHCTBUM XapakTepucTuyeCcKOroO 
usyueHHa. Mpi mpeqnosaraem, aro pa3siMuve B OMOOrHueCKOM JleHCTBHM TIpo- 
M300 MOTOMY, YTO, Hapayy c oOmleli HOHM3ALMeH MOJIEK YJ, BXOJAMIMX B COCTaB 
TKaHeH Cepia, HMew1a MCCTO Tak2Ke MH H3OHPaTesIbHad HOHU3AILMA ATOMOB >2Kevlesa, 
BXOJALIMX B COCTaB (PEPMeHTOB, YUACTBYIOUIUX B OMOJOrMYeCKOM OKHCJIEHHH, 3a 
cueT XapakTepucTuyeckoro u3lyueHHA K,-JIMHMM, WCMycCKaeMOro HHKeJIeBbIM 
M Me]{HbIM aHOJaMH, B pesysbTaTe Yero Cepfue AATYWIKH Chemamocb Gomee uyB- 


CTBHTEJIbHbIM K HefocTaTKy KucMOpofqa. HeoOxoqumMo OTMeTHTb, YTO SHeEprua | 


XapaKTePHCTHUeCKOrO H3JyYeHUA, HCMYCKae€MOroO HMKeJICBbIM MH MeJHbIM aHoya- 
MM BIOJIHe JOCTATOUHA [VIA HOHH3AHU ABYXBaJIeHTHOTO %KeNesa (SHeprusA TO- 
PIOWeHHOTO KBaHTa TPH aHHbIxX JVIMHAaX BOJIH paBHa NpHOMM3suTeNbHO 107° spr, 
Tora KaK JIA HOHM3ANMM JByXBaseHTHOrO x*KeIe3a HeEOOXOAUMO 3aTPAaTHTb 
3sHepruio B 10°! apr). 


XoTA SHepruaA XapakTepucTuyeckoro HsMyuenua K.-MHUH, MCTyCKaeMbIX | 


YKEC3HbIM WH KOOAJIbTOBbIM aHOJaMM TakKe JOCTATOUHA JIA HOHM3AaLLHN AByX- 
BaJICHTHOTO 2eNesa, OMHAKO, BCMeACTBHe TOTO, ITO XapaKkTepucTHYecKHe H3VIy- 
YeHHA 9THX TpyOoK JlexKaT JO rpaHHibl CKauKa NMOPMOUWLeHHA aTOMa rx*KeVIe3a, 
HOHM3alHH HM BOSOyXCHHA ATOMOB 2Kewe3a MpOusoliTH He Mower. Beposruo, 
B CHJy 9TOrO OOCTOATebCTBa elicTBHe PeHTTeHOBCKUX Jyyeli, ACMycKaeMbIx 
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2KeNe3HBIM HM KOOAIbTOBbIM AHOJaMH, B HallHX YyCOBHAX OMbITa OKa3aJIOCb 
OmonoruyeckH MeHee adpeKTHBHBIM. 


; Kak 2ke MO2KHO NOHATS MOJLYYCHHBIe 9KCMEPUMEHTHI C TOUKH 3peHUsA lipsmMoro 
JencTBua. 

B nopsyKe padouelt runoresbl MOXKHO MpeANOOXKUTH, YTO MPH MpAMOL HOHUe 
3allMM aTOMOB 2KeJI€3a BO3MO2%KEH PaspbIB JAOWJIbHbIX, He XUMMYeCKUX (THMA 
BOJOPOAHBIX) CBA3eli B MOJIeKyJIaX 2KemesOcOJepxKaHX cbepMeHTOB, NpHBOAA- 
WMH K H3MCHEHHIO UX (yHKIUMH. 

O HepaBHoMepHocTH pacnpesenenus SHeprHH peHTreHOBCKOrO dotoua, Naja- 
FOULerO Ha CJIOMKHbIC BLICOKOMOJICKYJIAPHbIe MOJIEKYJIbI, H O BOS3MOXKHOCTH paspbl- 
Ba B NepBy!o0 OYepeb OTHOCHTEIbHO CaObIX CBA3CH THMA BOJOPOJHbIX BbICKa- 
3bIBAJICA PA apTopos. Tak P. JIuBuurcrtou (4) npeqnomaraet, uTO pu JelicrBuu 
qpoToHa Ha ruraHTcKylo MoveKyy (Hampumep, MoveKyly OenKa) HaH6omee 
BePOATHBIM ABJIA€TCA HMCHHO HEpaBHOMepHoe pacmpeseseHHe SHEP NO BCeM 
BO3MOXKHBbIM CTeMeHAM CBOOObI. B KaKOH-TO MOMCHT BPe€MCHH OKA XKeTCA YTO 9TAa 
Hepa CocpefoToueHa B OHO M3 YacTel MoueKysbI. Tak Kak 9HEprHua pacipe- 
AeAeTCA MO MHOFHM CTeMeHAM CBOOOJbI, OHA HE CMOCOOHA MPHBECTH K Pa3pbIBY 
XHMHYECKUX CBAC, OMHAKO MOXKET OKasaTbCH OCTaTOUHOH AA HapywieHua 
OTHOCHTeJIbHO ClaOoro B3aHMOJelicTBHA THNa BOAOPOAHOH CBA3H. 

I. Bappou (°), u3yuad jelicTBue peHTreHOBCKHX Jyyeli Ha BOCCTaHOBJIeH- 
HbIM WHTOXpoM C, noKka3au, TO Mpu o61yyeHuH 10 000 r BoccTaHOBJeHHBI WHTO- 
xpom C Opictpo okucsetca. [locpeyqcTBom cieKTpomoToMeTpHyeckux U3MepeHHit 
yaslocb HaOw0aTb, YTO OKNCeHHe SbeppomuTOXpoma C nmpoucxo_UT Jo nMoABse- 
HHA H3MeHeHHH B NOpdupvHe uu OeKOBOH MomeKyane. Hu KatTaa3a, HH OTCYT- 
CTBHe KHCIOpoOfa He BJIHAIOT Ha STOT Mpouecc. ABTOP, XOTA H emaeT BBIBOT © 
O TOM, 4TO B 3TOM CJlydae OKASbIBaeT BJIMAHHE Ha OKHCJIeEHHe *Kesesa OH-pagukan, 
B KOHUe Bce Ke JOMycKaeT BO3MOXKHOCTb HW MpAMOrO AeHcTBUA Nye Ha MOVIe- 
Kysly WHTOxpoma C. Ha okucseHHbIM ~WATOXpom C paxe 100 000 r He OKa3bIBatoT 
BJIMAHHA. 

Ha ocHOBaHHM Kak 9THX, TaK WM APyruxX HalvuxX WaHHbIX MbI Tpesnosaraem, 
4TO HapAyy C KOCBCHHbIM JeHCTBHeM PeHTTeHOBCKHX JIyYeH Ha 2KHBOTHBIN Opra- 
HH3M B OMpefeJIeHHbIX yYCMOBHAX MMeeT HeMaJIOBaxKHOe 3HayeHHe HM MpsAMoe 
JleHcCTBue Ha 2KHM3HCHHO BarKHble, HAXOAIMeECA B MaJIOM KOJIMYECTBE B KJIeTKaX 
MeTAaJIICOJepKalllve BeIeCTBa (B COCTAB KOTOPbIX BXOJAT TAK HA3biIBAeMBIe C/E MO- 
BbI€ 3JIEMeHTb!), ABJIAHOULMECA AKTHBATOPAMM HEKOTOPHIX (PePMEHTOB, OCYILeCT- 
BUIAIOUIMX KaTamu3 aspoOHOH cha3bl OnOsOrHyeCKOTO OKHCJICHHA. 

B mpescTaBsieHHOM COOOUICHHH MbI elle pas XOTHM 3aO0CTPHTb BHUMAaHHe Ppa- 
JWMOOKOOrOB Ha BONPOCE H3bICKAHHA H BHIABJICHHA PaHOUYBCTBHTCJIbHbIX CHCTEM 
B OpraHv3Me, HaXOJAMMXCA B JMHAMH4CCKOM PaBHOBeCHH, a TakKe Ha BoTIpoce 
CO3aHvA yOOHbIX MOJeveH JIA BbINCHeHHA MexaHH3Ma OnosorMyeckoro Jeli- 
CTBHA WpoHukarollero u3nyuenna. IIpuBesenupie JaHHble CuleyeT paccMaTpHBaTb 
Kak [pe(BapHTebHbIe, NOfexatine JaibHeliemy pa3sBHTHIO UM paspadoTKe. 


IlentpasibHbit HaydHO-HCCIeqOBaTeIbCKHH Tlocrynua0 
i [= 
PeHTPeHO-pasHOMOrHyecKHH WHCTHTYT 28 III 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1C.E.Manofiaos,K.M.Usaunos, JAH, 105, Nol, 180(1955). #7 B.M.D paes- 
cexaa, P. A. Ketinuna, C. E. Manoiaos, Becru. pentrenon. u pagnovor., B, 2Y 
(1953). *B.M.Ppaescxkaas,P. A. Ketauna,C. E.Manonaos, Bectu. peut- 


reno. H paguon., M., 1, 1955, crp. 30. 4P. JiuBuHrcToOH, Panno6vomorua, Coopr. 
crateli, WI, 1955, crp. 70. °T. Bappou, Paguo6uonorua, COopu. crarel, WJI, 1955, 
erp. 249. 
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Jloxnage Akagemuu nayr CCCP 
1956. Tom 110, Ne 2 


IMBPHOJIOTH A 


3. ®. HCAYEHKO 


METO), TPAHCIWJIAHTAUWMH 3HTOT B H3Y4EHHH JEMCTBUSA 
PEHTTEHOBCKHX JIYYEH HA IMBPHOFEHE3 MJIEKOMUTAIOWIUX 


(ITpedcmaeneno axademuxom JI. A. Op6eau 22 III 1956) 


B smtepatype HaKONHJICH 3HAUHTeIbHbIL SKCMeCPHMeHTaJIbHbIli MaTepvau 
NO BJIMAHHIO MPOHHKarollero H3JIyYYeHHA Ha XO 9MOpHoreHe3a y MJIEKOMMTAIO- 
MMX, OHaKO uppepeHuMpoBaHHOMY H3y4eHHIO HenocpeycTBeHHOrO BO3JelI- 
CTBMA JlyyeH Ha 9MOpHOH yenneTcaA Mano BHUuMaHHaA (7, 18, 29,2), Urto xe Ka- 
CaeTCA ONOCPpeAOBaHHOTO BOSAeHCTBUA Yepe3s MATePHHCKHH OpraHu3M, CTpajaro- 
IMM JyyYeBOH OoJleSsHbIO, TO, HECMOTPA Ha pA MHTepecHbIX ucceqoBanul (*, 14), 
Wake CaMa BOSMOXKHOCTb MaTOreHHOTO BJIMAHHA NO CHX MOp HEKOTOPbIMM aBTopa- 
MM ociiapuBaetca (1°). Bompoc 06 OTHOCHTeJIbHOM 3Hay¥eHHH O6OHX cbakKTOpPOB 
(IIpAMOH Bpe OO YYeCHHA Ha MOA HW KOCBEHHOE BJIMAHHE OOYYCHHA Yepes CTpa- 
aroun Jy4esol OoesHbIO MaTepHHCKHU OpraHv3M) B NaToreHe3se JyeBbIX TO- 
BPp@KTeCHHH MIOOB dakTHYeCKH elle He CTaBMJCS. 

B u3saraemMoM uccuIeqOBaHHA JIA AudpepeHuMpoBaHHOrO M3TyYeHHA STUX 
cakTOpoB Oblla MPHMeHeHa MeTOANKA TPaHCMMaHTawHu 3apoObllelH KPOMHKOB 
Ha paHHUX CTaquAx UX pasBuTua. Tako Mpvem nosBouAeT HaOMI0{aTb OMHOBPe- 
MeHHO 3a XOJOM pa3BHTHA OOJYYeCHHbIX HW HeOOJYYeHHbIX AMI KaK B HOPMAJIb- 
HOH CaMKe, TaK HW B XKMBOTHOM, CTpajaollem Jy4yeBol OomesHbIO. BO3MOxKHOCTb 
ycCHelluHOW TpaHCcnaHTaluu 3apobuleH y KPOMHKOB MH Apyrux MeKOMMTAWUINX 
€ TIOCJICLYIOULMM HOPMaJIbHbIM UX PasBHTHeM B OpraHW3me pelMnueHTa MoKa3saHa 
payom apropos (°, °, %, 19). 

B onpiT nofsOupasucb ABe CAMKY KpOJIMKa TIpUMepHo OMHOro Beca HM BOspacta, 
HaxoWauMecA B OHO cTaquH nomOBoro WHKMa. PKMBOTHBIe NOKPbIBaJIMCb WIM 
OJHUM H TeM Ke MpOU3BOANTeNeM (MOOUepeHO M0 2 pasa) HIM ABYMA MpoHu3sBoyH- 
TeEJIAMU, KarK Abi U3 KOTOPbIX CapHBaJICA C OOCHMH CaMKaMH, ¥eM OOecnedHBa- 
JIMCb IIPMMePHO paBHble yCOBHA OceMeHeHHA. Uepes WBoe CyTOK nocwe cnapH- 
BaHHA OHO OepeMeHHOe XKUBOTHOR NMOABepralocb OMHOKPATHOMY TOTAJIbHOMY 
BOSJCHCTBUIO PCHTTEHOBCKHX syueH B Mose 250 r (annapar PYM-3, PokycHoe 
pacctosHue 60 cm, dunptp 0,5 mm Cu u | mM Al, nanpsKenne 180 ks, Cua TOKa 
20—23 wa). Jo3a o6yueHua MOMOUpasach C TAKHM PacueTOM, YTOOb! Nocse OOsy- 
YCHHA HW 3apombue HU CAaMOK NOBpexKfalocb NpuMepHo 50% 3apofbuueli, TAK Kak 
Gomee CHIbHOe U Gosee claGoe BOZICHCTBUA 3aTPYAHAIH Obl pewlenHe mMocTaB- 
JeHHOTO BOTIpOCca. 

Jia XapakTepucTuKUM JyyeBorO 3a00eBAHHA Y MOMOMbITHBIX MKHBOTHBIX 
ONPeeMAMOCb KOJIMUYCCTBO JICMKOUMTOB B NepudepHyeckoOH KpOBH Jo OOsy4eHHA, 
Ha TpeTbH H Ha CebMbIe CYTKH Nocue OO yGeHHA.Y PeHTTeHH3OBaHHbIX KPOJIMKOB 
HaOofatach welKONeHHA, YTO COBMafaeT c AMTepaTYPHbIMU JaHHbimn (?,°?). 

Yepes 2—3 uaca nocne OOpa6oTKH syyamu PenTreHa MpoH3sBOAUOCb OAHO- 
BPCMeHHOe BCKPbiITHe OprouwIHOh NosocTH OONyYeHHO MU HeOOyYeHHOH CcaMoK. 
OnucaHHbiM panee mpvemom (*) 43 AHWeBOAOB NosyyaNch AMA, HAXOMMBIUINECA 
Ha cTaquu 8—I16 OnacTromepos. B onbiT MCNOb30BaJIMCb JIMIIb COBePIIeHHO 
HOPMAJIbHble W He OTCTABIUNe B pasBuTHH AiueKneTKH. TlomHoe ocBoOoxKeHNe 
AHMeCBONOB OT COOCTBCHHBIX 3aPOJbILleH KOHTPOJIMPOBaOCb CpaBHeHHeM YMCA 
BbIMBITDIX AIL C YHCJIOM JIOMHYBUIAX MOJMKYIOB AHUHHKA. 
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B pesysprate TpaHcilaHTaluu B OpraHu3me OOJyYeHHOH KPOJIbYHXH Mpo- 
JON 2KasM CBOe PasBUTHe Kak COOCTBEHHbIC, MOABEprHyThle OOM yYeHHO 3apOAbILUN, 


Tak HW 3apOfbIIH, TPaHCHJIAaHTHPOBaHHble OT HOPMaJIbHOH, HepeHTreHH3o- — 


BaHHOH caMKH. B opraHH3me 30pOBoOro KHBOTHOFO pasBUBaJIMCb Kak OOJyYeH- 
Hble, TaK H COOCTBEHHbIe, HeOOJIyYeHHbIe 3apopliuH. Bce SMOpHOHbI, HaxO,UB- 
IUMecA NON HaOsOAeHHeM, Obl NOABeprHyTbl ONepauuH BbIMbIBAHHA, T.€. HCTIbI- 
TaJIM PaBHOe BIMAHHE HeOMarOonpHATHDIX BOSAeMCTBHH, CBASAHHbIX C TpaHc- 
naanTamnen. 

Jlanbuefimee HaOm0seHve 3a XOJOM Pa3BUTHA 3apOfbILIeH OCYULECTBJIAIOCb 
IyTeM KOHTPOJIbHOrO BCKPbITHA OPIOWIHOH NOJIOCTH MOMONbITHBIX XXHBOTHBIX Ha 
9—10 cyrKu GepemeHHocTH, T. €. B NepHOY 3aBeplWieHHA HMIMIAHTauMU, H Ha 17— 
21 cyTKH—B Nepvoq oKoH¥aHHa dopmMupoBaHua TwayenTbl. Ms0panupie 
CpOKH BCBeTe HOBbIX JaHHbIx IJ. T.Caernopa u IT. ®. Kopcaxopoli (?,**) 
Ompolecce HMMIaHTalMH MW TWwlaleHTauWH Yy MUJICKOTMTaIOUMX ABJIAIOTCA 
HavOovlee MOKaSaTeJIbHbIMH JI XapakTepa B3aMMOOTHOIMeCHHH MaTepHHCKOrO 

OpraHH3Ma HU pa3BHBalolle- 
Taonuma roch B HeM 9MOpMoHa. 
Jlannpie HabOm0jeHHH 3a 
Vsyuenne BIMAHMA peHTreHOBCKUX JTy4elt Ha SMOpHOHOB §=©63.48 3apoOjibIlaMH CBeJeHb! B. 


KpOJIMKa Me€TOJOM HX TpaHciiJlanHTawHu Taba 1 
— AnasH3 TlOJIYUYCHHbIX 
Sm N 
2 278 ee JaHHbIX lOKa3bIBaeT, TO 
Hb, |B oes ea” OMHOKPaTHOe TOTAIbHOe OO6- 
oS Ou . ) 
« go |2os.| 2°) |S AyseHve KpoAHKOB Ha BTO- 
2 2 asi\o6 a 
its, copasien sesnchereen | a. tac ==| Sés|cle pble cyTKH OepemeHHOcTH 
is] D4 o 
© RS |Qten| &Se yosou 250 r mpuBoquT k 
S Ss i es : 
a TrHOeH 3HaUMTebHOM YacTH 
0 a 6 8 2 3apOJbIILIeH K MOMeHTY 3aBep- 
aE Ee WIeCHHA UMIMJIaHTauHi UX. OTO 
eo6ly4. 3apO) bILIH BU . 
B HeOOJyY. CaMKe 63 | 46 | 82,5 | — faire eon tik os prac 
II | O6syu. sapogzpmu 
TBe 
B oOOmy4. CamKe We 27,4) 45 csc ya ee ioutqaccee 
III} Heo6ny4. 3apogzpiu4u HUA 
B oOs1y4. CamMke NOG | RHOtsl Hae |) BG Tanupie TAG gaan ore 
IV | O6nyu. saponpimHn 
3bIB : 
B oGy4. caMKe 108 | 26,8] 41,4| 3,5 aor Mane’, UTOjOOiyae 


HH€ KPOJIMKOB Ha BTOPbIe 

CYTKH OepeMeHHOCTH HaHO- 
CHT IpAMOH Bpex caMoMy jpoOsmemyca Aly, O YEMPOBOPHT cpaBHeHve 
IIPOWeHTa HMMVIAHTHPOBABIUAXCA 3apOfbIeH, paSBHBalOWMMXCA B OpraHv3me 
HeoOyyeHHOH camMKH (46%), Cc MpoleHTOM OOJYYeHHbIX, Ppa3BHBaIollNxcs 
B OpraHH3Me HeoOslyyeHHon (27,4%). [Ipamoe myyepoe NoBpexkyeHve MpHBOAUT 
K THOeH AH WO UMMIAaHTAaWH WIM BO BpeMA Hee, OMHAKO CpeW UMMNAHTHpO- 
BaBIUIAXCA 3apOfbIlIeH K KOHILY OMbITa MOUTH He HaOw1oOaeTCA AHOMAJINUM, XOTA 
BbIKHBaeT BCero 45% OT UHCa HMMVIAHTHpOBaBuUxca. OTcyTcTBHe aHoMauuit 
oTMeyeHO HM B JIMTepatype. 

C Apyrok CTOpoHbI, 43 NPHBOAUMBIX LHP ABCTBYeT, YTO OPpraHH3M MaTepn,, 
cTpajlarome JyueBOH Soue3HbIO, OKa3bIBaeT BPeHOe BIMAHHE Ha HaXO/AMecH 
B HeM Mvlogbl. OO stom roBopHT pasHua AanHHplx I uw III ceput onpira npu mpo- 
Bepke Ha 9—10 cytKu (30,8% B onbire H 46% B koHTpose). K konuy onpita 
YHCIO TWIOMOB y CTpajarouleH y4eBoH OoeSHbIO MaTePpH OKa3bIBaeTCH BABOe 
MeHbile YeM B KOHTpowe. IIpu BeKpbiruu Ha 17—21 cyTKH OOMYYeHHbIX KPOJHKOB 
C NOf[caxKeHHbIMA HM HeOOJYYCHHbIMH AHWAaMH MOKHO HadsOLaTb NojBeprar- 
WIHeCA paccaCbIBaHHIo IVOAbI Cc yKE XOPOMO CPOPMHPOBaHHOH NVaweHTOH B KOJIH- 
yectBe 46,9% oT 4HCuIa NOOB B MOMCHT HMIMVIaHTallMu, YTO MOSBOMAeT POBO= 
PHTb O BMAHHHM MaTOJOrMYeCKOrO COCTOAHHA MATePHHCKOrO OpraHH3Ma HM Mocwie 
3aBePINCHHA MMIVIaNTalHA OaCTOUMCT. OTO BAMAHME MOXKET ObITh OOycIOBEHO 
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HapylleHHeM HOPMaJIbHOM HepBHOM perysiaunn (7°), crp. 161—172, (1?) u rop- 
MOH@JIbHBIX KOppeAuMH (1%), H83MeHeEHHeM KPOBOCHAOKeHUA MH MaTosorMuec- 
KHMU ABJIGHHAMH B CaMOH matKe (',7, §, 1), 

I]poueHT HOPMaIbHO PasBHBalonHXcHA OOYYeHHBIX saposLIUel B OpraHH3- 
Me PeHTreHH3HpOBaHHOH Kposbuuxu (1V) un 3apoybiuel OOMyYeHHDIX, HO TpaHc- 
MJIAHTHPOBaHHbIX 3OPpOBOMy *KuBOTHOMY (II), mpumMepHo OfNHaKoB. Takoli pe- 
3YJlbTaT HECKOJIBKO HEOMUAAaH, TAK KaK MOXKHO OblO NpeNoMaraTbh HeEKOTOPOe 
ycuJieHHe MoBpexaroulero addexta B IV cepun. Tloka ono KoHcTaTHpoBaHO 
TOJIbKO B TOM, YTO NO CpaBHeHHW C APyrvMu rpynnamu ombira 3fecb HaGviojaerT- 
CA, CyAA MO KapTHHAM BCKPbITHH OepeMeCHHbIX XKMBOTHDIX, OoMee paHHAA rHuOedb 
SMOPHOHOB; K MOMeHTY BCKpbiITHA 24,1% SMOpHOHOB OT YNCa UMMaHTHpOBaB- 
IHXCA PaccacbiBaeTCA OeccEQHO, B TO BpeMA Kak BcepuNH III stor npouent 
pape 6,2%, a B OCTaIbHbIX rpynmax Hy. BTO ToBOpHT O Gowlee TAKEJIOM Te- 
yeHuH OepemennocTnu. MeccneqopanuaA B 9TOM HallpaBsleHHH NposouKalorcs. 

Takum o6pa3omM, cpaBHeHve JaHHbIXx I] uw II] cepuit onpirop noKaspipaet, YTO 
06a usyyuaembix dakTopa (IpxAMoe JeHCTBHe Ha 3apOJbIIll M BIMAHHE CO CTOPOHBI 
MaTe€PHHCKOPO OpraHh3Ma), HECMOTPA Ha HEHJCHTHYHOCTh UX MpHpoOAb! H MeXaHH3- 
Ma, OK@3bIBalOT Ha PaCCMOTPeCHHbIX CTAQUAX Pa3sBHTHA MPHMepHO OMWHAKOBOe 
lo cule JelicTBve. OTH JaHHbie He MOryT ObITb HCTOJIKOBaHbI HHaye. 

M3 cka3anHHoro cyleqyeT, YTO AA OOecNeyeHHA HOPMAJIbHOPO pa3sBHTHA 3M- 
OpHOHOB HeEOOXOAHMbI Kak 3aUlMTa HX CaMHX OT HeMOcpefCTBeHHOrO JelicTBuA 
MPOHHKatollero H3JYYCHHA, TaK HW 3allWTa MaTepHHCKOrO OpraHh3Ma OT nopa- 
X%KeHHA JyYeBOH Oowle3HbIO. 


VMuctuty?T akyllepcTBa H THHeKONOrHH Tlocrynuso 
Akayle@MHH MeJHUHHCKHX HayK CCCP 18 III 1956 
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